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m^WLm^m^y^m&^izm^Ji ^iiSJt o) ^ ;u ;i- y > $ x -a » 

ii-r -5 liisij ^ -5 7" p) 'Jf -5 If * js 1 ti^coyj^o 

~r j^^tl:I5fet£o■CS^t^®l3^^[^$tL-CU^-5>IS*JS2fe'5t^(*3|Sie(D::^;^o 

8. ^iSffiA^^fflffi-efc'Sff^^i He«to:^;io 



(3) 



t#a^F8-5 0 1 7 7 9 



1 5. m$im(Dmm\zisi^xmmmm^m±i-^yj}^-t:iiiTo^^-jzfi}^i^td: 
m: 

18. ^^^;U:7;i->f>;^S|jiit*«5 O/zmT-^fe-Sa^^l , is. 1 6fci) 
t^li 1 7 sH«(D^}4 o 

19. ^iS^;U:7 ;l-<f>-^^jSS7!)^ 2 5 /i gJilTT?fe-&it*3l1 8 BB«<0:^?io 

a>(c+^^tt©-efe'g)ift^ili , 15. 16. fc-SLNiii 7 iBtgtD:^;* o 

iS'^it^m^-r^(oiz-^^tj:t<Dv^^m^t^-\ . is. i e. fei^L^l*1 7gE 
^^-r^^tizji^j^mmmzmi^tH^m^m^ s. is. fc-g>l^l*1 7|h« 
in V i ox^mr^m^\^mmmm.mwz^^i-^zt\zjzi)mmmm\z 

mit^-^H^m^mi S. 16, fe^l^l*1 7 iHii<7>:^j£ o 



(4) 
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(c) mm^mizmmm^^m-t^o 
(c) ^Kftsic^M^^ffi-r-So 

2 8. S^^;U37;j->f>A«OP- 1 . OP-2. CBMP2, Vgl (fx), 
Vgr-1 (fx) , DPP (fx) , GDF-1 (fx) . S.U6 0A ( f x 

) A^^i^^^P7b^^)3il«^$4^f=iE9iJ(0-oi:'>^c< 1 1 7 o%KiJia)ffll^14$ft^ 
-r-ST^y ^lE^ijA^'^) ''d: -Sit-in , is. is. 17, 24, fc-5L^li2 sib 

29. ^^^;U:?:J-y>A^OP- 1 , OP-2, CBMP2, BMP3 (fx) 
, BMP5 (fx) , BMP6 (fx) , Vgl (fx) , Vgr-1 (fx) 

. DPP (fx) . GDF-1 (fx) , Rise OA (fx) t^i^tji^mt^ibM 

30. mm'E)iyy:tf:yf3<m^mm^5 (hopD (dbs4 3- 1 3 sx-frt^ 

1, 15, 16, 17, 2 4, fc-5L>f*2 6|S«ta)^;io 

3 1. ^S^;U3^:t-¥>j!)<ia5>jaS-^5 (hOPI) (D?i»4 3- 1 3 9r'*#^ 
$*L-S)iS5lJ i: 6 5 %KJl±(D7 5 / ^P-I^^^-T-ST 5 / ^iB9lJA^ h> JJC^Ii^Jl 

3 o laKcD:^;* o 

3 2. ^m=E}l.y:f^:yi3<. ^tt^(D>^i£:ff^MSD^fl(7)^at#46, IB^iJas^ 
5 (hOPI) (D?^*4 3- 1 3 9-r-4#ST*^-5TS>'^ia?IJA^t>^i:'Sif^^3 



1 lemcD^jio 
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3 3. ^m^;U3'^ • >7-*>A^-^ifi?iJ 1 . 2, 3, 4. 5. SL<li6 (IB^lja 
m^^. 2. 3, 4. 3 0. ^L<it3 A), V^^^^^T^ym-^U^h^U^ 
Ei^^ls 15. 16. 17. 2 4. fc-5l^l*2 elHttCD^J^o 

3 4. m^=Ejuy*¥>i3^opx (iS5iia#-^2 9) ■ciJt^^tL-STsy^iB?"] 

A^t)'£i:'S>IS*^1 , 15. 16. 17. 24. fe'i)L^li2 etBSO^jio 

3 8. ^i^^istIB^-A<fj^^!^»3b^b'^»:*a*^3 5 ie«<Dsiaj?Ei$5o 

3 9 . mmn&im^^mmm&Mi}^ ^ >s>i«^ii 3 5 timo^mi^^o 

4 0. '^mnmm^m%mmmL< itmmmii^^^<i:hm^m3 5tim(Dmf$.^o 

4 2. mm=EJi^y^¥>ii^op-i . 0p-2.cBMP2.vgi (fx). 

Vgr-1 (fx) . DPP (fx) . GDF-1 (fx) . JSlXS6 0A (f x 

43. Si^^;U37:l-y»b^O P - 1 . OP-2. CBMP2. BMP3 (fx) 
. BMP5 (fx) . BMP6 (fx) . Vgl (fx) . Vgr-1 (fx) 
. DPP (fx). GDF-1 (f x) . &l^60A (f x) t^i^tji^^t^hM 

4 4. ^i^^;l/7';i-y>3t)<SE9lJM^5 (hOPI) (D^tt 4 3 - 1 3 9 
4 3tim<Dmf$.^o 

45. ^m^j\^yit¥>t<mmm^5 (hop d <D?im4 3-i sgr^f^s 



(6) 
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5 (hOPI) (7)BS4 3- 1 3 9-e!t#^-e#^T5>'^iB9J3b^t>^f-5>li*«4 

5 tmcomm^o 

4 7. ^^^;^7?;^'tr•>A<-asiB9lJ1 > 2, 3. 4. 5. ^L<i±6 (M&mmm 
2. 3. 4, 3 0, ^L<(i3 1) t!^^^t^i>Tzym&mf3^h^j:^in 

4 8. ^m=Ej\yy 7t-^:^t<opx (iB5ms-^2 9) v'^M^^^T^ymmm 

49. ^^^JU:7;i-'y*>*<li$fflllS»a(CtJt:J»i$*lTL^^Ii^3S3 5 iS«ta)3!flfi!c!^ 

o 

52. ^^^*&$H'5^->u:?:i-^*>«*^3^aMA^t>^f-5ti^«i . 15. 16. 

5 3. mm^i^^^^'Ej\yy7i-¥>mit^zfnmi)^i=>uhm^m3 2iE«i<©^jio 

5 4. ^i^^;u7':i->f >A<>E*jiJf^M:ai/fl<^ra*.^i^s iB5ija«-^i 6 (hO 

P 1 ) (7)?^*3 0-4 3 1 X^i^^^H^T S.ymMi^U^^t;i^tn^^5 3 iEK<D 
5 6. Si^tt*&^*l.^^;U:7^'y*>aA<3''PM*^t)''«j:^ii^^4 6<Z)l^^i^o 

57. mm=E)vy:t-^>i3<iiiiLii^^Mm(o^m=b-^^. mmmm^^ e (ho 

P 1 ) (DJiS3 0-4 3 1 T*ir#^$n-5>T5>'^iH5>JA^t>Jti:'S>If*^5 5ism<0 
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5 9. Tl*gi^-e®(7)ff^fi£^^il^-i)^^y(^Sit(^fcit^^;u:7:t->f>(D{^fflo 

6 1 . ^^^;U^:j-'tr>;6<OP - 1 .OP-2. CBMP2, Vgl (fx). 
Vgr-1 (fx) , DPP (fx) . GDF-1 (fx) . Rl^SOA (f x 

-r-S>TSy^i55iJA^^>''j:-S>IS3}^Il5 9. ^5)i)L^I*6 OlB^(Ccfc>g){^fflo 

62. mm=EJl^y7t■^ly^)^OP-^. OP-2. CBMP2, BMP3 (fx) 
, BMP5 (fx) . BMP6 (fx) . Vgl (fx) . Vgr-1 (fx) 

, DPP (fx). GDF-1 (fx). RlfeOA (f x) *^t>^^'&^A'^^)l 

63. mm=E)i^y7i-^:yf3mmmm^5 chop i ) (d?^S4 s- 1 s gr-**^ 

6 4. a^^;U:7;j-y>A<iB9'J*#^5 (hOPI) (7)^*4 3 - 1 3 9 Trlt^ 
$*ti>iS5iJ<l: 6 5%m±a)T5>'^l^-14^^-r-ST5>'^iE5iJ)b^t>^f-Sli^^ 

5 (hOPI) (D?^S4 3- 1 3 9T?*#^1?#^75y ^iB?iJ;b^i=)'Ui)ii*^6 
3lE«tfCj;-5>fi£fflo 

6 6. mm=^j\^y*f>t}<-mimi. 2. 3. 4. 5. ^l<i*6 immm 

-^1. 2. 3. 4, 3 0. SL<li3 1) Tf!f#^$H*T5V^iB5lJA^t>^j:i)li 
*JS5 9. fc^L^(*6 OiSKJCJc-S^fflo 

6 7. Si^^;U^;l->7-*>A^OPX (lE^ijaS"^ 2 9 ) T'^^^^FtL-ST 5 7 M^'J 
7b^•=,^f'?)l**II5 9. fe^L^(*6 0|5ttlCj:^^fflo 

6 8. ^ i^^;U 7 ^J-y^A^iB^JaS-^l 6(D5t^ Lx;j-^ K1 O 3 6 - 1 3 4 1 . 
^L< f*iB5iJM-l-2 Ofl)5^<7 Kl 3 9 O - 1 6 9 5 T^**^ D N 



(8) 
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t)^j:'Slft^3Sl . 15. 16, 17, 35, 59, fe-S 6 0 IBtttDfgB^o 

Lfc2S<*iieKaA^t>'£i:i>i»*«1 . 1 5. 1 6, 1 7, 3 5, 5 9, tb^l^ 
1*6 OBB«t(D^0^o 

7 o. '^mzmw'EjuyTt-^iymtf^mm^zf^ t^m^m^v^-^i^^Ji^mL 

rl^•5lf^IS6 9sE«a)f|0^c 

6 9iBit(7>f|B^c 

7 3. ^m^zf')' \ii3<^mzfaiM^cD±mmt^i^tj:^m^m7 zom^^o 

7 4. ^^^zf'f- KA^iE5"J«S-^ 1 6 0)51'? K 136-192, ^L<(i 

iB5iJSS-^2 0(03^^ K 1 5 7-21 1 D N A «!:^^3£j:^<«^ 

T-e/\-r ^<x■ri)^^^A^p>^j:'5»^^6 9iBma)fi^o 
■c* t>izsS'(b$H'5>if*^6 9iHma)5g^o 



(9) 
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^^l5;b<#^*^^o ^Mfi*J^fta)T?li. ffiA^^J^iJt(D^II'£i:< ^Co^ci: c^-eii, 

mmmm%\mm.. ^h\.^\tM^ws\z.n-t^. 



^;!)<^f£fii±-efc*tl*5^ffi-r4x(i. S^li-e^'So LA^L^fMt). A^^^:y«t^^ 



(10) 



0 17 7 9 



5o ^^1-. m^MA^'AM^i^ib. affi-\i>gsynL^Hg'tf^'J ^yvA^^tt^n^c 

c;l-efflL^bn'&<i:3l=. " itmmi^X'mmizfS.mLx^tz^mmt 



li. filial*. m<Dy^><pii^h>Mittitzmmmm<Dmiij:ifm-ytz^). tio 
fs^^omt'^^^^o " i^mm" tit. m^tz. mnmizm±tj:^ mmm^t^ 



(11) 
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tfz" mmtit±nLxi^^mMmizm±tj:m^^M^-r^o " rs^tzm" tit 

:7^>f>(D in vivo x(Dik±^^mi-hit'^^^^^^rh:iti,^V 

m^mx<omm mwtm^ ^^npi-t^ j^si«aa a umm.^ ^ t -r i> c c *l t) 



* LL^»wJl*> mmmmmL< > > hs^siKimaj^yu:? 
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m^m^mmtk^. ^^i^\tmti^^Lxi^^mm^L<\tmm-^m^^mm?i 

®iz;^«sij^i*i#T'#-5, isLuy^L<\tmmizmm<Dmm^mwx^^mmz 
n^^J^^o Ttmmit. ^tzU^L<\tmwtmmiz}^mmt:umxt^. My 
my^<\tmm\zm'^omB-^^fzik^^mi^x'^^mmz^^\^xmm^^^m 



(13) 
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m^tHM 0892/01 9 68 (WO 9 2/1 5323) -C^^^^XT t^-S J: 



(14) 
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Its M^it. Harrison's Principles of Internal Medicine, 243-248, (Mc6 
raw -Hi 1 1 12thed. 1991) IztiWi^HXl^^o ZOmmt^im^H^Ztlz^ 

CD^^1il±g||5§iaiMUS 9 2/0 7 3 5 8 (WO9 3/04 6 9 2) fZS¥L<P?l 
m^mmwos 2/1 532 33tUJmT<DllJfi<5>l2lc^^$4xTL>-5J;^lc* 

Hi^xt^o m^it. =Ej\^y^^>i. ^(D'^mmy^tzW-^mmmzmmmizmm 

\zmmi^ttmi^ic\.xi^^^<Di^=i- (" Msfts^" ) . ^\zmmmmm. 
xsx^L<\tm^tmM-t^mm(t^u&i)^^m^h^i^itmm.-t^iitij^x^^ 
mwim^tmzmmmm^ii^f^-t^zt=bx^^o ^cDj:5j£j:Mitis^i: lt. 



(15) 
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:^^B^(D^mti:=EJUy7t-^>(Dfp-(:OP- A . OP-2. CBMP2g^M(7) 

oil. 6 9 1-^^#fig) ■V's DPP (^l>5^^!iJb^P>) . Vg I (Jlll^*^t)) , V 
g r - 1 (■7't7X3b>t>) , GD F - 1 (-7';7X*>f>, Lee (1991) PNA 
S 8 8 : 4 2 5 0-4 2 5 4#Hg) (::;|xe,CD^r 1**1 1 irlB^JaS"^ 5 - 1 
4IZ:^^^^Tl^'i>) , ^J^U. ftiSI^^^Hfc 6 O AgS (S>5?ti/)^P>s IBJIJ^ 
24,WhartonC> (1991) PNAS 88:9214-9218 

■t+i)" ::^P" hV-f ^^^-r-SfiiEi^i LriSiR^ti'So ^SMro" 3fp" mit 

>y^-)-iV^-:f=f- KI±V on H e i j n e (D^Ji ((1986)Nucle 
ic Acids Research 1 4 : 4 6 8 3 - 4 6 9 1 o ) ^fflt^T 

" op-1" i*^nt>a>S*li:}^a-Vi>a(OM. ^x.iit hop- 1 C hOP 

-1" wmmm^^. i^e^MSHTsy^sBjij) . xi*^'t7xop-i c mo 

P - 1 " W^mm% 6 , fiE^^SMT 5 y ^IB^'J 

) Tjct't^t^OP- 1 MSM^p— K1-*DN AiB?iJ<D. — SP^ L < l±±gp*^ t> 



(16) 
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7 (hOP 1 ) IC, iS5lJS#-^1 8 t 1 9 (mO P 1 ) IZTF^Hri^-So ^ISM 
fi<II:-?JI»3 0-2 9 2 (hOPI) i:31»30-29 1 (mOPI) I^J:yi^^ 

" OP-2" (i^H^(D>Pt3tffmAi'fl0^fi. '(5lJ;^l*t hOP-2 (" hOP 
-2" J5fe^igfiMT5y ItiEfiJ) . Xli-7'!7XOP-2 (" mO 

p-2" mm^^s^ ^mm&M7 ^ y mm^i) tsiiij^tyop-zm&mt: 

2 1 ( h OP 2) (Z. iB5IJS#-^2 2^23 (mOP2) IZi^^^XT L^So 
^emi*?^S2 6 4-4 0 2 (hOP2) <!:261-399 (mOP2) 

^^m.t:±C^t><. :*:afi<JlCi^S 1 8 - 2 6 3 (hOP2) 8-2 6 0 

(mOP2) lC<i:y!f#^$*l^o 
" CBMP2" (i^*Lt>©$*lLJl^S-V;»a<7)mi, m^ltUhCBMPZ C CB 
MP 2 A (fx) " iB9lJ^f|-^9. fiE!KiiieMT5>'MiB>?iJ) . X(*tHCBM 
P2B DNA("CBMP2B(fx)" IBJljaS"^ 1 O , j^EB^^MT 5 ^ 
^iBJiJ) J:ti:4,#t;OP-2^d 

A-v^BMP 2 B. xiiBMP 4 A-v^BMP 4 Bt LrXiRicwa^+irfcywo 

zney«i (1988) Science 242: 1528-1534. IC, ^ 
;|^-rtLI^«$tL-CL^>5» BMP2 (BMP2A) (D 2 5 - 2 

4 8^#^■T?^^y ; J?6^Meai*?^»2 4 9-3 9 6^#t;o BMP 4 (BMP 
2 B) (D:/P$iltl*. ?i»2 5-2 5 6^#t; : fig^MeM(i?^«2 5 7-40 
8 ^#t?o 
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" DPP (fx) " 

Padget tt> (1987) Nature 325: 81-84 lCfgS$*LT 

i)o /i)c^^SSI*> ?^»4 5 7-5 8 8-C!t#^$tL'5o 
" V g I ( f X ) " 

(*jn!i!i(7)v g I ita^iwj;y 3— K^*i. ^#$tLfcv;?.-x immm 

eeks (1987) Cel 151 :861-867 |Z|B«t$4^■CL^i)o K 

(i?^ft2 4 7-3 6 o-xr!t#^-e#i><t#^-r^o 

" V g r - 1 ( f X ) " 

li^'!7XVg r - 1 Z3-K^H. <*#$Hyc7fi(D 

vx-x'i'>#i§ (iS9ij«Mi 3) ^ift^-r-smeMis^ij^mLTSdo 

<D±^<D7 5 y ^iB5"JI± Lyonst>(1989)PNAS 86:4554- 

4 5 5 8iciHm$;h.-ci^'5o ^ ^ ^it'Xf-TJV^zf'f- K^»fSPiiA^t>^S 

2 9 9*T?^^l^-CL>'g> : fiE^meSli^SS 0 0-4 3 8T?t#^$*l,i)o 
" G D F - 1 ( f X ) " 

(it hGDF- 1ilfe^lcJ;LJ=i— K^;K. <*#$*Lfc7^(DvX^>f ( 
^iBfiJ(*ie5mS-^3 2lz|flm$4^•x:L^^o t^pKp'-OI*, v^'-^^U'^:^^ K 

^grS|J{4A>bSIS2 1 4*-^^L^■rL^-5 : J?e^MaKli?I»2 15-37 ZX'^^ 

" 6 OA" liSOA^dM (iB5IJSf|-^2 4. ^Z(Zl±gSK±«<Dc DN A 
<!:TSy|$iB5ij3!)<:7^$ttTL^'5)) ^ =i — Kl" D N A SB^iJ m'^^Oe O aMB 

f^iS^JlztgLTEdo " 6 OA (fx) " tlt^kn^^fzl m<D'>7.'f^ ( 
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iB?lJSS-^2 4(D?IS3 5 4-4 5 5) tt-SlifiMiB^iJ^E 5 o K 

MI*^S3 2 5-4 5 S-C^^^tL-So 
" B M P 3 ( f X ) " 

(it hBMP3jt<5dFI:iJ:y=i-K^Fn, 7 (IB 

IB^iJIiWo zneyib (1988) 242: 1528-153 4lZ|BK$tLTL^ 
ho zfa hV-< 

?^»2 9 1 -4 7 2-e*#^$n'5o 
" BMP 5 (fx) " 

lit KBMP 5ii<E^=•l::J:y =1— K$4x, Un^Htz7 mo^^yX^-O-^^ (IB 

mitC eleste?) (199 0) PNAS 87:9843-9847 ClfB® 

rL^'5> : ^|?iMSMIi?I»3 1 7-4 5 4-C!f$^$*l'So 
" BMP 6 (fx) " 

lit KBMP 6isa^icj;yp— K^n. <*#^?*vfc7<@(7)vx^'r >'i-*s^if* 

^-r-SiieaiB^IJ^tSLrSao ^em(Z)±:gCDT5/^iB5>JI*C l e s t e P, 
(199 0) PNAS 87:9843-984 7 l-iEtt$4^t:U^^o hV 
-< K^BrSPi4*^t>?iS3 7 4^7?^ltt^rL^-5 ; fiE^mSMI* 

5^S3 7 5-5 1 SX^^^^Hho 

(DT^ymtm^^^^xi^h (iB^ijas-^i 405^*44-47) :i<omx 
it. fs^ih<m^)fztz-^titzm'it^<Diyx^^iytommizmw^^^ui^X'& 

h^o ^bl^CBMP 2^eM(ivX^-1' >#*&(D-T 5 / m^&'kXl^Xl^h 
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—Dt^ibu^ : -l&w^m^ (iH^mii-^ 1 ) fe-SLNii-^iH^ijz immm^z 

P)^cy, -j|5iB?iJ2{ia#$nfc6ea)vXTr>r OP-2 (B2^J«S 

•§■2(7)1^*3 6) ■ci^^$tifc$^l-»J<©*>:^T-'f >*>t>'E»:'5o -ftbtD^^LLN^ 

o 

Cys Xaa Xaa Xaa Xaa (eB?IJ^#-t 1 5 ) 
1 5 

3 (iB9iJM-^3) , — ^ie5iJ4 (i25ijaii-^4) . -MiSJiJS (iB9iJ^S-^3 



(20) 
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fi.»:I^^^W-r'5=fil^14^#"C?o -fiSiB9iJ3«!: 4(*ailtf^^jfXs IB 

(hOP-1. iH?lJS#-§-5. Sl^l 6-17) . (mOP-1 

. iB5>ja#-^6. 8-19) . t h&i>*7oxo p-2 (iS5m#-§-7. 

8. &i;2 0-2 2) , C BMP 2 A (iE5>J^#^9) , CBMP2B (iE^J^ 

o) . DPP (a>57jsj:y> mmmm^i d s vg i c/iij^. Mimmm 

■^12).Vgr-1 (^•t7XANt>. iE9IJS»-^1 3) , GD F- 1 (^•!7XAn 
^, iB5iJ«S-§-1 4) o -^iH^J(*«ll(DaB5'J^(DiB9lJ^D^t^:7b^-e^^b$•e■^'^)^4 

(±. — |giE5>J3 i: 4(7)4 1 <t 4 etD-liSC:. ^4x-€^*i^ t>(cvx-r-r >^MilPL 

-flSiB^iJ 3 



(21) 
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Leu Tyr Val Xaa Phe 
1 5 
Xaa Xaa Xaa Gly Trp Xaa Xaa Trp Xaa 

1 0 

Xaa Ala Pro Xaa Gly Xaa Xaa Ala 

15 2 0 

Xaa Tyr Cys Xaa Gly Xaa Cys Xaa 
2 5 3 0 

Xaa Pro Xaa Xaa Xaa Xaa Xaa 

3 5 

Xaa Xaa Xaa AsnHis Ala Xaa Xaa 
4 0 4 5 

y 

Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa 

5 0 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys 
5 5 6 0 

Cys Xaa . Pro Xaa Xaa Xaa Xaa Xaa 

6 5 

Xaa Xaa Xaa Leu Xaa Xaa Xaa 

7 0 7 5 

Xaa Xaa Xaa Xaa Val Xaa Leu Xaa 

8 0 

Xaa Xaa Xaa Xaa Met Xaa Val Xaa 

8 5 9 0 
Xaa Cys Gly Cys Xaa 

Xaa (iJJJlTC7)c}:5(3!f#^$*tfc-m±CDT5>'^7bN^>^j:'5l¥A^ 
b^iAZ:fi<)lzJl#^$;K-S : " Res" BS" S-SP^-r-So 

?^*4. (DX a a = S e r . A s p ^tcli G I u) ; a»6. (DX a a= ( 
Arg, Gin. Ser. ^fcl* L y s) ; ^»7. (DX a a= (As p^fr 
I* G I u) ; ^»8. (DX a a= (Leu. Val) ; 1 1 . (7) 
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Xaa=(Gln. Leu. Asp, His. "^tzlt A s n) ; 1 2. 

(OXaa= (Asp. Arg. ^tzlt A s n) : 1 4. (OXa a= (I I 
e Va I) : 5. (DXa a= (I I e ^fcli Va I) : ?i 

Si 8. a>X aa=(Glu. Gin. Leu, Lys. Pro A r 

g) ; (DX a a = (T y r P h e) ; 1 . ©X a a 

= (Ala. Ser. Asp. Met. His. Leu ^frl* Gin) : ^ 
»23. (DXaa=(Tyr. Asn ^fcli Phe) ;?^ft2 6. (7) X a a 
= (Glu. His. Tyr. Asp, ^fcl* Gin) ; ?iS2 8. CDX a a 
= (Glu. Lys, Asp. *fcl* Gin) ; SIS 3 O. (OXa a= (A I 
a. S e r . P r o. Gin) ; ?I»3 1. (DXa a= (Phe. Le 

u ^tzlt Tyr) ; JiS 3 3 . (D X a a = ( L e u . *fcl* Val) ; 

534. CDXaa=(Asn, Asp. Ala. ^tzlt T h r ) ; ^ 

535. 05Xaa= (Ser. Asp. Glu. Leu. ^fcl* Ala) ; ^ 

536. (DXaa=(Tyr, Cys. His. Ser ^tzlt lie) ; ?i 

537. <OXaa= (Met. Phe, Gly ^fz\t Leu) ; ?i*3 8. 
(©Xaa= (Asn N^frli Ser) ; ?ia3 9. (7)Xaa=(Ala, Se 
r. ^tzlt Gly) ; ?iS4 0. CDXaa= (Thr. Leu ^fcl* Se 
r) :?S»4 4. (DXaa = (I I e. Va I) :^S4 5. fl>X a a 
= (Val. ^fcl* Leu) ; ?^S4 6. (DX a a = (Gin ^tzlt A r 
g) ; 5i*4 7(DX a a = (T h r . Ala *fcl*S e r ) ; ^S4 9. (7)X 
a a = (V a I "^fzlt Met) : ?^ * 5 OCDXaa= (H i s. ^fcl* A 
s n ) ; 51. (7)Xaa= (Phe, Leu, Asn, Ser, Ala ^ 
frtt Val) ; 52. (DXaa = (I le. Met. Asn. Ala. 
^fcl* Val) : ?iS 53. a)Xaa = (Asn. Lys. Ala. ^fcl*G 

I u) : (DXa a= (Pro. t^tzlt Ser) ; ^^&5 5. <DX a 

a=(Glu. Asp. Asn, ^fzlt Gly) ; 5 6. (DXa a= (T 

hr, Ala. Val. Lys, Asp, Tyr, Ser, ^fzlt Ala) : 

JiS5 7. a)Xaa=(Val, Ala ^tzlt lie); ^^58. (DXa 
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a= (Pro ^fzlt Asp) ; 5 9 . (DXaa = (Lys. ^tzlt I 
e u ) : 60. (DXaa=(Pro. ^fcl*Ala); 6 3. CD X 
a"a"=" (A T a "171:1* ~V a 1) "; B»6 5 . "(© X a a"= XT h > . Itcl* 
Ala) : ?Jlft6 6. CDXaa= (Gl n. Lys. Arg ^fzlt G I u) 
: 67. (DXaa= (Leu. Met lfc(* V a I ) ; 6 8. OX 
aa= (Asn. Ser. *fcf* Asp) ; ^S6 9. fl>Xaa= (Al a. 
P r o ^tzlt Ser) ; ?i»7 O. CDXaa=(Ile.Thr. Ifcli 
V a I ) : ?^»7 1. (7)Xaa = (Ser. If-I* Ala) ; 2. OX 

a a = (Va I . Met) ; ^ft7 4. OXa a= (Ty r *fcl± 

Phe) ;?SS7 5. OXaa= (Phe. Tyr, ^tzlt Leu) ; ^^7 
6. OXaa= (Asp. Ifcl* Asn) ;^»77. OXaa= (Asp. 
G I u, Asn. Ser) ; ?i»7 8. OX a a = (Ser. G I 

n. Asn. *fcl* Tyr) ; ^ft7 9. OXaa= (Ser. Asn. As 
p. -^tzlt G I u) ; ^S8 O. OXaa= (Asn. Thr lfc(± L y 
s ) ; 82. OXaa= (I le. Ifzli Val) ; 8 4. O X a a 
= (L y s ^tzlt Arg) ; 8 5. OXaa= (Lys, Asn. Gl 
n. IfcfiH is) : Ji»8 6. OXa a= (Tyr. Ifcl* His) ; m& 
87. OXaa = (Arg. Gl n. lfcl± G I u) ; ^»8 8. OX a a = 
(A s n, G I u. ^tzlt Asp) ; ^»9 O. OXaa= (Va I. Thr 
. ^tzlt Ala) : ^S9 2. OX aa=(Arg. Lys. Val. Asp_ 
. Ifcli G I u) : 3. OXaa=(Ala. Gly. ^tzlt G I u 

) ; ?JI*9 7. OX a a = (His ^tz\t Arg) 

— flsie^j 4 
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Cys XaaXaa Xaa Xaa Leu Tyr Val Xaa 

1 5 
P h e Xaa " X a a" X a a g i y -j f p x ^ ^ X a a T r p 



1 0 



1 5 



Xaa Xaa Ala Pro Xaa Gly Xaa Xaa Ala 



2 0 



2 5 



Xaa Tyr Cys Xaa Gly Xaa Cys Xaa 



3 0 



4 5 



S 5 



Xaa Pro Xaa Xaa Xaa Xaa Xaa 

4 0 

Xaa Xaa Xaa Asa His Ala Xaa Xaa 



5 0 



Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa 

5 5 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys 



6 0 



6 5 



Cys Xaa Pro Xaa Xaa Xaa Xaa Xaa 

7 0 

Xaa Xaa Xaa Leu Xaa Xaa Xaa 

7 5 8 0 

Xaa Xaa Xaa Xaa Val Xaa Leu Xaa 

8 5 

Xaa Xaa Xaa Xaa Met Xaa Val Xaa 

9 0 9 5. 

Xaa Cys Gly Cys Xaa 

10 0 



i^iL&^izm^^H^ : " Res" It" mm" ^mi*-r *o 

2a>Xaa=(Lys ^tcl* Arg) ; 3(DXaa=(Lys 
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^fcli Arg) ; Ji*. 4(7)Xaa=(His ^tzlt Arg) ; S 5 
. <0X aa= (GIUs Ser. His. Gly. Arg. ^fzlt Pro) ; 
J^»9. a)X a a= (S e r. A s p. i^fzlt G I u) : 1 1 . a a 

= (Arg, Gl n, Ser. ^fcl* L y s) ; SIS 1 2. (DXaa= (As 
p G I u) : 3. a)Xaa= (Leu Va I ) ; ^ 

516. (7)Xaa= (Gin. Leu. Asp. Hi s. ^fcli A s n ) : ?^ 

517. <DX a a= (Asp. Arg. A s n) ; 1 9. <DX a a 
= (I I e Va I) ;31»2 0. (DXaa= (I I e ^fcl* Va 

I ) ; 3. (DXaa= (Glu. Gin. Leu. Lys. Pro. ^tz 

It Arg) : 5. (DXaa= (Tyr ^tzH P h e) ; ^S2 6. 

(^Xaa= (Ala. Ser. Asp. Met. His. Leu. "^tzlt. G I 
n) ; B^Z 8. CDXaa = (Tyr. Asn. ^fcl* P e ) : ^*3 1 . 
(DXa a= (Gl u. Hi s. Tyr. Asp. t^tz\t Gin) ; ?^*3 3. 
(DXaa= (Glu. Lys. Asp. ^fz\t Gin); 5. O^X a a 

= (A I a . Ser. ^tzlt Pro) ; 5^S3 6. (DX a a = (Phe. Le 
u. ^fcl* Tyr) ; j^S 3 8 . (DX a a = ( L e u ^tz\t Val) ; ?^ 
S39. (DXaa= (Asn. Asp. Ala. ^tzlt. T h r ) : O. 
OXa a= (Ser. Asp. Glu. Leu. *fcl* Ala) ; 4 1 . 
(DXaa = (Tyr. Cys. His. Ser. ^fc(* lie) ; ^S4 2. 
0Xaa= (Met. Phe. Gly. ^fzit Leu) ; ?^ft4 4. <DXa a 
= (A I a . S e r . Gly) ; 5. (DX aa= (Thr. Le 

u. ^tzlt Ser) ; ?^S4 9. (CX a a= (I I e ^tzlt Val) ; ?^ 
»50. (7)Xaa= (Va I ^tzlt Leu) : 1 . (DX a a = (G I 

n ^tzlt Arg); ?S»5 2. (DX a a= (Thr. A I a. -^fzlt S e 
r ) ; y^S5 4. (DX a a = (V a I Met) : 5. (DXa a 

= (H i s ^fcli Asn) ; 5 6. (DXaa = (Phe. Leu. As 
n . S e r . A I a . Val) ; 57. (DXaa = (I I e. Me 

t . A s n. A I a . ^fcl* Val) ; ^* 5 8. CDX aa= (Asn. Ly 
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S.Ala, ^fcl* G I u) ; 9. (DXaa= (Pro ^fcl* S e 

r) : O. (DX a a= (G I u. Asp. G I y) ; ?i»6 1 . 

CD X a a = (Thr\ Ala.Val. Lys. Asja. Tyr. Ser. ^tc 
I* Ala) ; 62. (DXaa=(Val.Ala. lie) ; ?^ 

*63. (DXaa= (Pro ^fcl* Asp) ;^»6 4. (DXaa = (Ly 
s ^fcli Leu) : 5. (DXa a= (Pro ^fcli Ala) ; S 

me 8. (DXaa=(Ala ^fcli V a I ) ; 7 O. CDXaa= (Th 
r ^fcl* Ala) ; ?^&7 1. (DXaa= (Gin. Lys. Arg. ^fcl* 
G I u) : 2. (DX aa= (Leu. Met. ^fcl* V a I ) ; ?^*7 

3. <DXaa= (Asn. Ser. ^fzlt Asp) : ^S7 4. (DX a a = ( 
Ala. Pro. ^y-rl* Ser) ; ?I«7 5. (DXaa= (I I e. Thr. 
*fcl* V a 1 ) ; ^S7 6. (DXaa=(Ser "^tzlt Ala) ; ^&7 
7. (DXaa= (Va I ^fcl* Met) ; ?I*7 9. (DXaa= (Tyr* 
tzlt P h e ) ; 80. CDXaa = (Phe. Tyr. ^/cl* Leu) ; 

^*8 1. (DXaa= (Asp ^fcli Asn) :?^a8 2. <DXaa= (A 
s p . G i u . Asn. *fcl* Ser) ; 83. (DXaa= (Ser. G 
I n . Asn. ^fzli Tyr) ; ?iS 84. (DXaa= (Ser. Asn. A 
s p. *fc(* G I u) ; ^S8 5. (DXaa = (Asn. Thr. L 
ys) :2^»8 7. (DXaa= (I I e Va I) :^«8 9. (DXa 

a= (Lys ^fcli Arg) ;^ft9 0. CDXaa= (Lys. Asn. G 
I n . ^tzlt His); m& 91. (DXaa = (Tyr ^fzlt His) ; 
Jiftg 2. (DX a a= (A r g. G I n. ^frl* G I u) ; SIS9 3. (D X a 
a = (Asn. G I u. ^tzlt Asp) : ?*»9 5 . <D X a a = ( V a I . T 
h r . ^tzlt Ala) : ^»9 7(DXaa= (Arg. Lys. Val.As 
p. *fcttG I u) : 8. (DXaa=(Ala.Gly. ^fcl* G I u 

) ; 102. (DXaa = (Hi s Arg). 

|5]*ilc. -jlSiB5iJ5 (IB^iJaS-^- 3 o ) -^iS?iJ6 (iB^Jg#^3 i) o 
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(h OP - 1 . mmm^5^ &t;i e-i d . 7't7xop-i (mop - 1 
. mmmm^6. s-i 9) . t ^ru^ot^op-z mmmm^y. 

8. . CBMP2A (mm^^^Q) . CBMP2B (IBJIja 

o) , DPP (s>57j!iij:y. ^mmm^^ d . vg i (/i\4i. iHjua* 

-§-12).Vgr-1 (■7'^7X3!»^t). iB5IJS#-^1 3) , GD F- 1 (^'t?^/)^ 
iB5ija#-§-1 4) . thBMP3 (iH5lJS##26, ) tKBMPS (IB^lJ 
M-^2 7) . thBMPS (iE5lJM-^2 8) ;RI;6 0A (S^!lliA^t>s IBJlJ 
a»##-^2 4-2 5) a)^^(7)T5y^iB5>Jr'fc'&e -«S@B5"J(iC^ K;>t > 

— flglB^iJS) t46 (— iSSB^iJe) (DiiLmiz^ -e*^^*tL$ «bl::vX-x-f 
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Leu Xaa Xaa Xaa Phe 

5 

X a a X a a X a a Gly Trp Xaa Xaa Trp Xaa 

1 0 

Xaa Xaa Pro Xaa Xaa Xaa Xaa Ala 

15 2 0 

Xaa Tyr Cys Xaa Gly Xaa Cys Xaa 
2 5 3 0 

Xaa Pro Xaa Xaa Xaa Xaa Xaa 

3 5 

Xaa Xaa Xaa Asn His Ala Xaa Xaa 

4 0 5 
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

5 0 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys 

5 5 6 0 

Cys Xaa Pro Xaa Xaa Xaa Xaa Xaa 

7 0 7 5 

Xaa Xaa Xaa Xaa Val Xaa Leu Xaa 

8 0 

Xaa Xaa Xaa Xaa Met Xaa Val Xaa 

8 5 9 0 
Xaa Cys Xaa Cys Xaa 

9 5 

niimzM^^H^ : " Re s" (*" ^M^-r^o 



: ?^S2. OX a a= (T y r ^tzlt Lys) ; J^»3. (7)X a a = (V a 
1 -^fzlt lie): m&4. 0Xa a= (Ser, Asp. ^tzlt G I u 
) ; ?^S6. fl)Xaa = (Arg. Gin, Ser.Lys, *fcliA la) ; 
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?^»7. (DXaa=(Asp,Glu. ^tzlt L y s) ; 8 . (DX a a = 
(Leu. V a K lie): 1. a)Xaa= (Gl n. Leu 

. Asp. His.Asn. ^fcl* S e r ) ; m& 12.(7>Xaa= (Asp 
. A r g. A s n, *fc(± G I u) ; 1 4. (DX a a = (I I e 

Va I ) : 5. (7)X a a= ( I I e ^tzlt Va I ) ; ^* 1 6. (D 

X a a = (A I a ^/cl* S e r ) ; 1 8. (DX a a = (G I u. G I n 
. Leu. L y s. P r o.^fcli A r g) ; 1 9. (DXa a = (Gl y 

Ser) -.mmZO. (DXaa=(Tyr Sfcli Phe) : 
2 1 . OX aa= (Ala. Ser. Asp. Met. His. Gin. Leu 
. *fcl±G I y ) ; 3. (OXa a= (Tyr. Asn. ^fcl* Phe) 

; ^S2 6. <DXa a= (Glu. His. Tyr. Asp. Gin. 
Ser) : 2 8. (OXa a= (Glu. Lys. Asp. Gin. 
Ala) ; ?^S3 O. (DX a a = (Ala. Ser. Pro. Gin. $fcl* 
Asn) ; 31.fl)Xaa=(Phe. Leu.^fcl* Tyr) ; 3 
3. (DXa a= (Leu. Va I. ^tzlt Met) ; JSS 34. CD X a a = ( 
Asn. Asp. Ala. Thr. Pro) : Sl»3 5. COX a a = ( 

Ser. Asp. Glu. Leu. Ala. ■^fzlt Lys) ; ^S3 6. (DX 
aa= (Tyr. Cys. His. Ser. ^tz\t lie) ; ^»3 7. (DX 
aa= (Met. Phe. Gl y. ^tz\t Leu) ; 3 8. (DXa a= ( 
Asn. S e r . ^tcli Lys) : ?^S3 9. (DXa a = (A I a . S e r . 
G I y. Pro) : B*4 0. (DXaa= (Thr. Leu. ^tz\t 

Ser) ; ?^*4 4. (DX aa=(Ile.Val. ^fcl* Thr) ; ?^S4 
5. (7)Xaa= (Va I. Leu. ^tzlt lie) :^S4 6. (DXaa= ( 
G I n ^tz{t A r g) ; ^*4 7. (DXa a = (Thr. Ala. ^tzlt 
Ser) : 48. (DXa a= (Leu ^tcl* lie); 4 9 . 

COX a a = (V a I Met) ; iiSS O. (DXa a= (Hi s. As 

n. ^fcli Arg) :?$S5 1. (7)Xaa= (Phe. Leu. Asn. Se 
r . A I a. ^tzlt V a I ) ; m&5 2. (DXaa=(Ile.Met.As 
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n , A I a . V a I . ^fcli Leu) ; 5 3. (DXaa = (Asn. Ly 
s.Ala.Glu. Gly, ^tzlt P h e) ; 5 4. (DXaa = (Pr 
O . S e r / ^tzlt V a I ) ; 5 5 . CO X a a = (G I u . Asp. As 
n. G I y, Va U ^fz\t Ly s) ; ^S5 6. (DXa a= (Thr, Al 
a. VaU Lys, Asp, Tyr. Ser, Ala, Pro, "^tzlt H i 
s) ; ?$S5 7. (DXaa = (Va 1, Al a, ^fcl* lie) ; f^ftS 8. 
(DXaa = (Pro ^fcl* Asp) ; 5 9 . (DXaa= (Lys, Le 
u, ^fcl* G I u) ; 5iS6 O. (DX a a = (P r o ^fcl^Ala) ; 
6 3. CDX a a = (A I a V a I ) ; 5. (7)X a a = (T h r 

, A I a , *fcli G I u ) ; SIS 6 6. a>Xaa = (Gin, Lys, Arg 
, ^tz\t G I u) : ?S*6 7. (7>Xaa= (Leu, Met, ^fcl* V a I 
) ; ?lft6 8. (DXaa= (Asn, Ser, Asp, ^fcl* G I y ) ; ^ft 
69. (DXaa=(Ala, Pro, ^fcl* Ser) ; ?^S7 O. (7) X a a = 
(Ile,Thr,Val,*fcli Leu) ; 71. (DX a a= (Ser 
, A I a, ^frli Pro) : m&7 2. (DX a a= (V a I , Met, ^^-1* 
lie) ; ?i»7 4. <DXaa= (Tyr ^fcl* P h e) ; ^*7 5. (DX 
aa = (Phe, Tyr, Leu, His) ; ?iS 76. <D X a a = ( 

Asp, Asn, ^fcli Leu) ; ^S7 7. (DX aa= (Asp, Glu, 
Asn, -^tzlt Ser) ; ?5*7 8. (DXaa= (Ser, Gl n, Asn, 
Tyr, ^fcli Asp) ; 7 9. (DXaa= (Ser, Asn, Asp, 
Glu, -^tzlt Lys) ; ?i»8 O. CDX a a = (Asn, T h r , ^tzltL 
y s) : ^»8 2. (DX aa=(Ile,Val, ^fcl* Asn) ; ?^*8 4 
. (DXaa= (Lys ^fcl* Arg) ;^a8 5. <DXaa= (Lys, A 
s n. Gin, His, ^tzlt Va I ) ; ^S8 6. (DXaa= (Ty r 
li His) ; 7. COX aa= (Arg, Gin, Glu, ^tzlt 

Pro) ; ?i»8 8. CDXaa=(Asn,Glu, ^fcl* Asp) ; J^SQ 
0. <DX a a= (Val, Thr, Ala N^ytl* lie); ?^»9 2. CDX 
aa= (Arg, Lys, Va I, Asp, Glu) ; ?i*9 3. <DX 
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aa= (Al a\ Gl y. Gl u, ^fzlt S e r) ; ^ft9 5. (DXa a= ( 
G I y ^fcl* Ala) : ?^*9 7. (7>X a a= (Hi s A r g) 

Cys Xaa Xaa Xaa Xaa Leu Xaa Xaa Xaa 

1 5 
Phe Xaa Xaa Xaa Gly Trp Xaa Xaa Trp 

I 0 1 5 

Xaa Xaa Xaa Pro Xaa Xaa Xaa Xaa Ala 

2 0 2 5 

Xaa Tyr Cys Xaa Gly Xaa Cys Xaa 
3 0 3 5 

Xaa Pro Xaa Xaa Xaa Xaa Xaa 

4 0 

Xaa Xaa Xaa As n His Ala Xaa Xaa 
45 50 
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

5 5 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys 

6 0 6 5 

Cys Xaa Pro Xaa Xaa Xaa Xaa Xaa 

7 0 

Xaa XaaXaa Leu Xaa Xaa Xaa 
7 5 8 0 

Xaa Xaa Xaa Xaa Val Xaa Leu Xaa 

8 5 

Xaa Xaa Xaa Xaa Met Xaa Val Xaa 
9 0 9 5 

Xaa Cys Xaa Cys Xaa 
10 0 
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m^Lm^zm^^^^ ■" Res" i*" ?w ^mn^-r-So 

: 2. (7)Xaa=(Lys,.Arg, Ala.^fcli Gin); 3 
" . X a a = ( L y i ; A r g . "^fcfr M e t ) ; 4 . <D X a 3 = (Hi 
s, A r g. Gin) ; 3^S5. a)Xaa= (Gl u. Ser. Hi s 

. Gl y. Arg, Pro. Thr. Sfcl* T y r ) ; ^*7. (DX a a= ( 
Tyr Lys) ; 5^* 8 . O X a a = ( V a I lie) : 

H»9. (DXaa= Ser.Asp, ^f-l* G I u) ; ?i» 1 1 . a)X a a 
= (A r g. Gin. S e r . Ly s, Ala) ; 1 2. (DX a a 

= (A s p, G I u. ^fcl* Lys) : ?^ » 1 3. <DXaa= (Leu. Va 
I . lie): 6. <7)Xaa= (Gin. Leu. Asp. Hi 

s.Asn. ^fc(* Ser) ; 1 7 (7>X a a = ( A s p . A r g . A s n 
G I u. ) : 9. (DX a a = (I I e V a I ) ; ^» 

20. (DXaa = (I I e *fc(i V a I ) ; ?iS2 1. <2)Xaa= (A I a 
^fcl* Ser) : JIS2 3. (7)Xaa= (Giu. Gin. Leu. Lys 
.Pro. A r g) ; ?^»2 4. (DX a a= (G I y ^trl* S e r 

) : a»2 5. (DXa a= (Tyr *tcl* Ph e) : ?^»2 6. <DXa a = 
(Ala. Ser. Asp. Met. His. Gin. Leu. ^fcf* G I y 
) ; ?^S2 8. (DXa a= (T y r. Asn. ^fcl* Ph e) : a»3 1. © 
Xaa = (Gl u. Hi s. Tyr. Asp. Gl n. ^frl* Ala) : 
33. <DX a a= (Glu. Lys. Asp. Gin. ^tzltA la) ; 3 

5. (J?Xaa = (Ala. Ser. Pro. Gin. "^t'lt Asn) ; 5i&3 

6. <D 

Xaa= (Phe. Leu. ^fcl* Tyr) ; ^*3 8. COXaa= (Leu 
. V a I . ^fcli Met) ; ^*3 9. (7)Xaa = (Asn. Asp. Al a 
. T h r . ^f-l* Pro) ; ?$S4 O. (DXaa = (Ser. Asp. Gl u 
. Leu. Ala. ^fcl* Lys) : n&4 1. (DXaa= (Tyr. Cys 
. H i s. S e r . ^fcl± lie); ?^ft4 2. (DXaa= (Met. Phe 
. G I y . ^fz\t Leu) ; J^»4 3. (DXaa = (Asn. Ser. 
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L y s) : ?iS4 4. (DX aa=(Ala.Ser.Gly, ^fcl* Pro) 
; JiS4 5. <DX a a = (T h r . Leu. ^fcl* S e r ) ; ?^«4 9. <D X 
aa=(Ile,VaU T h r ) ; 5 0. (7) X a a = (V a U 

Leu. ^tcl* lie): 1 . (DX a a = (Gin A r g) 

; SIS 5 2. COXaa=(Thr.Ala. ^fcl* S e r) ; 3. (DX 

a a = (Leu ^fcl* lie) : ?iS5 4. (7)X a a = (V a I *trf±M 
at) ; 55. (7)Xaa= (His. Asn. Arg) ; 5 6 

. (DXaa= (Phe. Leu. Asn. Ser. Ala. ^frli V a I ) ; 
?*a5 7. <7)Xaa= (I I e. Met. Asn. Al a. Va I. ^/rl* L 
e u) : y^S5 8. <Z)Xaa= (Asn. Lys. Ala. Glu. Gly. * 
fcl* P h e) ; ?i*5 9. a)Xaa= (Pro. Ser. ^fzl* V a I ) ; 
J1S6 O. (DXaa= (Glu. Asp. Gly. Va I. Lys) ; 

Jift 61. (DXaa = (Thr. Ala. Val. Lys. Asp. Tyr. S 
e r . Ala. Pro. &-S>l^l* His) ; ?iS6 2. (DXaa= (Va I. 
Ala. ^fcli lie); 11*6 3. (DX a a= (Pro ^f-(i Asp) 
: ?i»6 4. <DXaa= (Lys. Leu. *fc(* Glu) ; ^*6 5. (DX 
a a= (Pro Ala): ^^6 8. (DX a a= (A I a *f=l* 

Val) ; yjIS 70. <7)Xaa=(Thr.Ala. Glu) : 7 

1. (7)Xaa= (Gin. Lys. Arg. Glu) : ^S7 2. (DX 

aa= (Leu. Met. Val) ; 51*7 3. C7)Xaa = (Asn. 

Ser. Asp. ^fz\t Gly) : ?IS7 4. (DX a a = (A I a . P r o. 
Ser) : as 7 5. (7)Xaa= (1 I e. Thr. Va I. ip-fz 

(i Leu); as 76. (DXaa=(Ser.Ala. Pro) : ^ 

S77. (7>Xaa = (Va I. Met. lie); aS7 9. (DX a a 

= (T y r P h e ) ; ^S 8 O. (DXaa = (Phe. Tyr. Le 

u. ^fcli His) ; as 8 1. (7)Xaa= (Asp. Asn. ^fcl* L e 
u) : aS8 2. (DX aa = (Asp. Gl u. Asn. ip-tzlt Ser) ; a 
S83. (OXaa= (Ser. Gin. Asn. Tyr ^fcli Asp) : aS 
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84. (7)Xaa = (Ser, Asn. Asp. Glu ^frli L y s ) ; 

85. (7)Xaa= (Asn. Thr. -^tzit L y s) ; 7. a)X a a = 
( I I e / V a l\ ^fcli A s n ) : m& 8 9 . <D X a a = ( L y s ^fcl* 

A r g) : O. (7)Xaa = (Lys. Asn. Gl n. Hi ^fcI*V 

a I ) ; 1 . OX a a= (T y r ^tzlt His); 2. (OX a 

a=(Arg.Gln,Glu. Pro) ; ^S9 3. (DX a a= (A 

s n. Glu, ^tzlt Asp) ; 5. (7)Xaa = (Va U Thr, A 

I a, ^tz\t lie); ?Ift97. OXaa= (Arg, Lys. Va I. A 
s p. ^fcl* Glu) : 5i*9 8. fl)Xaa= (Ala. Gly. Glu.^ 
fcli S e r) ; ?I S 1 O O. (DX a a = (G I y ^fcliA la) ; SIS 1 O 
2. <DXaa= (H i s ^fcl* A r g) 

. VgK Vgr-1, DPP. OP— 1. OP-2. CBMP-2A. CBM 
P-2 B. G D F- 1 (aii;&U:iB?lJM-^5- 1 4#HB) (7)C^9 6-102 
(DTSy ^?^»-^6 O A. BMP 3. BMP 5. BMP 6 (iB5lJM-^2 4 - 2 
8#M) (»C5^KV'^>3!)^t,^j:'i)MeMII^^.?f. ZHh>0>±Xlt<ptj:< ttu^ 
#$*tyc6A^7<@(Di'X^'<>#4S^^-r-5o *'=>l::5*^S4#i^5. oil. 69 
1•^lzM^$^^rL^-i»COP-1. 3-5. 7. 1 6 <D J: 5 Cl— llfilH^IJA^ t>T^-9* 

t e>/T'j7^e>MaM (^'J:^li*Sf#i^4, 9 6 8. 590-^fcJ:l/5. O 
11. 6 9 1 ■§■#»§) 

7 o%(D7'5/^aB9ijffli^ti. xiifneitt. ^L-c»*L<i*. 8o%a)^ai5ii± 
$ n -i) ^ Fp^*:>-r z mmumm. e a ^ y s -coft (i.^ =t, ^ t ^ t; z 
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^^^^L-TL^-So ZC-elllei(DT5>'^<i:li> Dayofft). At las 
of Protein Sequence and Structure;vo 
I. 5^Suppl. 3^ pp. 3 45 — 362 (M. O. D a y 6 f f , i^. 
Nat' I BioMed. Research Fdn. ^Washingt 
onD. C. 1 9 7 8) (C!f#^$tfCL>-5J:dl:i<*#$Hfc7'5yK-Cfe'So 

ti3^'2^mx^^^o " T ^ y ms&m(Dm—^" tit. z-Do^^i^^tzWiwu-Q. 

ti^^^^o ZZ-efflL^t);t^'5<i:3l::. le^'JIiN eed I ennannt) ( 

1970) J. Mol. Biol. 48:443-45 3(D^5i^fflL>T. ffiPl 

^jSLism-minmi:immt-&. m-^itA i i gn:^py^A cdnas t a 

r. Inc.) lZj:yt+m5FH'So ItXCDWi^lZ-Dl^X . ^^h^tiXl^h^^X 

•So 

(i. hop 1 a)«#$*Lfc6<@a>vx^>r>#*&^4#^-r'5Tsy^iE5iJ (^J^ 

l*i39"Ja»-^5a)^S4 3- 1 3 9) t6 0%Ja±, »^L< 1*6 5%JiJl±(Z)PI 
-' tt^W-r-S^iajr-fc-So C4xt>(Dto<!:t»^Ll^iB9iJ(*S'!7!lli6 0AM6M 
t^<?f. op-1, op-2cD>PtS:ff^H-^fia)M^^t;c tAtor. *fg0<S(D<fe 

L^5L^^^i:|^^^t^/i:OP - 1 -\t>0 P - 2 (75|lFB1■r'ffil^lti^^#■^■CL^'&" OPX 
" (SB5>jaS#2 9) ,!:ZZT'(*Et33K-Cl^-S-jiafi<]7S>'^iE5>J^=&-r<5=&fl 
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o p 2 (ifi^ijas^ 5 - 8 . si;/^ L < itmrnm^^ i e — 2 3 #bbj a^c ^ 

t>lc»^Ll\'Sl*. Wffl'5:^;u:7:i-y>A^op 1 . ^L<l*oP2 
(Di*#$*tfc7®(DvX^-<> hV-<>^!f#^-r^C^a)iS5IJ^=i- K-r -SDN 

Kl 036-1 3 4t:^<? L'^^ K 1 3 9 0-1 69 5 Triff^ $ tl-S A^. B. 

mtiiy\^ 'J -tf -< V 3 >a)^^i»^T-e/\-f 3^ 'J X-r -S^^itl:: J: o T 3 — K 

ifi-e. SxSSPE. 5 X D e n h a r d t O. 1 %S D S -^/x-f U ^ 

-r-tf-f i/3 >^fTtx5 o^ctfo. ixsspE. o. 1 %s Ds-ej*;#-r-s^<^ 
D NA(Dmmi:^<i^ ij ±m.^Jtx^±^f$.m&m(D7^^tiim.mm^tz\t^mm=b 

fccDNA, ^fcli^fiEDN A*Nt>f§3S$*i, ISl^^tt, ^AM^H. tffyS^tL 
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mm. &i.tM*cHo. cos, ^L<\tBscmm<D^otdim%Wi^m^i3<^ 

mm^<o^ 9 9 1 ^8^3 0BizthmLtzz¥:miiimm^7 52,76 4&i;i 9 
9 1 1 1 Baiiiaa>?i^saiM»-^6 6 7, 7 2 4izMn^^*t, 

^3— \^-t^^^l(om:U^MM(D c DN A. ^L< A^-f:?^ 'J— A^i^a 

mz (AtB) itmm\zmm^^tzMmmx'(0'Ejuy^^i^ (2a) . ^ 
L<i±fii*#34 (2B) <Dmmmm^^iz^t-^^^^7j^-rfftmmmmnv& 

^3 {AtB) it9\-mmzm^^tzmmmmizi5ii-^n.^m<om±\zn-r^'E:}\. 
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I . m(Dm^\^mw^ 

2 O L -C A o -C LN ^ jfliWAi>l*J^lc J: y ^ H-StR^^Jm^fer- 

filt5Ki®(Z)@i*SP^I*^3fS2 2, x-^>;um8. &t;-tr^>^M2 4^D^®A^ 

m<Dmn.t^w ':3xi^^o mmxm^Ltz-rztiz^i)m^^nt:m^^^t 
. mn^^mmm^m(Dy3[^^mm':)xmMf^^ ztw-mzm^mmiz^Ai-i-^z 

■b^>ha2 4(iS«^fcfc^jl|l^SJj)^<bB^LriB?iJL-Ct>'5o -^^Kli. x 
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^L<(i*m)il2 6(*-tr^ > hS2 4<!:#i 4. 16,18 t<Dm 

s 

II. *ffi/d:^;u:7:t^*> 

B^(7):^;ilz*ffl^f^;U^;f<7-*>A^'i: 5 Lr^*;]lc|5]S-e#-5)A^(7)l$$ffll*s <i:<7)«*: 

< Bii^UjEi (U S 9 2/0 1 9 6 8. wo 9 2/1 5323) IzmTPi^ tlX tS 
. Lr5lfflLTl^i)o ca)r?a^(*§lffl-r ^ Z ^ (c J: y Z ZOJlfl^jX* 
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^Its COP-1. COP-3, COP-4, COP-5. COP-7, JSlISC 
O P- 1 6) 

o 

Cys Xaa Xaa Xaa Xaa (ie^iJ*#-§- 1 5 ) 

ail. ]iiTlZ7f^^^^i3<. ^EJl^yt^^tm^^Htz. thOP-1. (hO 
p - 1 . m^^mm^5J8LU^ e - i ?) . v!7XOP- 1 (mOP- 1 , iB^ua 
S-^e&u^i 8-19) . t hJSLU^'^:^op-2 (iB^JM^7. a. 

0-2 3) . CBMP2A (iB5>Ja#^9) s CBMP2B (iB^IJ^S"^ 1 O ) 
. BMP3 (BB9iJaS#2 6) , DPP (^>57j!id:y. iB^iJM^I 1) , Vg 
I 

(mSicfcys BB5iJSS-^1 2) . Vg r-1 (•7't?X<*:y, iB5iJSS#1 3) . 
GD F - 1 (^'!7Xcfcy. iB5»jaS-^1 4.3 2, ^1X3 3) , 6 O AMSM ( 

m^i^^^). mmmm^2 4. rU2 5) . bmps immmm^zi) . bm 

P6 (iE9iJaS#2 8) ^McD^eM(7);§ttfim<DT5/^iB?iJ^hb^ 

■r^o iB^iJ^:*;m0*)l:iN e e d I e m a n i^COfi^i. ((197 0) J. Mol. 
Biol. . 4 8:443-453) [Z'^-oXtk-^. ^m':fu^'=yj^ (DN A s 
tar, Inc.) fZ<i:y|+^Lfco nx\t. 3^0) K'V hi*. -^(DiiSlC h O 



(41) 4#«3F8-5 O 1 7 7 9 



IZT Z y Mt^^^Ltai^'fim^^^'&Tik^Btt^X^Tr.^HXl^^o mXit. CBMP 

<Omm(DT 5. y mMmii. ^SSS. 5 9-ei*Asn, S e r-efc^i:C5^. 
CBMP 2 A-ei*L ysti I e(::CBMP2B-CI*Seri:I I eA^t>^^:^o 

an 

hOP -1 Cys Lys Lys Bis Glu Leu Tyr Val 

mOP-1 

hOP -2 • • • Arg Arg 

niOP-2 ••• Arg Arg 

DPP •♦• Arg Arg ••• Ser 

Vgl Lys Arg His 

Vgr-1 Sly 

CB11P-2A Arg ••• Pro 

CBWP-2B • • • Arg Arg • • • Ser 

BMP3 Ala Arg Arg Tyr ••♦ Lys ••■ 

GDF-1 Arg Ala Arg Arg 

60A Gin Met Glu Thr 

BMP5 

B11P6 ••• Arg 

1 5 
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hOP -1 

aiOP-1 

hOP -2 

inOP-2 

DPP 

Vgl 

Vgr-l 

CBMP-2A 

CBMP-2B 

BMP3 

GDF-1 

60A 

BMP5 

BMP6 



Ser Phe Arg Asp Leo Gly Trp Gin Asp 



• • * 



• Gin 



Ser • 
Asp " 
Glu • 

Asp • 
Asp • 
Asp • 



Asp 



Ser Val 

Lys — Val 

Gin Val 

Ser Val 

Ser Val 

Ala He 



> Leu 
Leu 
Asp ' 



Asn 



Asn • • • 
Asn • • • 

Ser Glu 



10 



• • • Glu Val His Arg 

Lys His 

Gin 

15 



hDP-1 Trp lie He Ala Pro Glu Gly Tyr Ala 

nOP-l 

hOP-2 • Val Gin Ser 

mOP-2 Val Gin Ser 

I3PP Val Leu ••• Asp 

Vgl Val Gin Met 

Vgr-l Lys 

CBHP-2A Val Pro His 

CBMP-2B Val Pro Gin 

BMP3 Ser Lys Ser Phe Asp 
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GDF-1 Val Arg Phe Leu 

60A Gly 

BI1P5 ..^ ... ^.^^^ ..^^.^ 

BMP6 ... Lys • 

20 25 

hOP -1 Ala Tyr Tyr Cys Glu Gly Glu Cys Ala 

mOP-1 

hOP -2 Ser 

mOP-2 

DPP His Lys Pro 

Vgl . • • Asn Tyr • • * • Pro 

Vgr-1 ••• Asn • Asp Ser 

CBI1P-2A Phe His Glu Pro 

CBMP-2B Phe His Asp Pro 

BHP3 Ser ••• Ala Gin 

GDF-1 Asn Gin — Gin 

50A * • ' Phe Ser Asn 

BMP5 • • ' Phe Asp Ser 

BMP6 Asn Asp Ser 

30 35 

hOP -1 Phe Pro Leu Asn Ser Tyr Met Asn Ala 

mOP-1 

hOP -2 Asp Cys 

mOP-2 Asp Cys 

DPP ... Ala Asp His Phe Ser 

Vgl Tyr Thr Glu He Leu Gly 
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Vgr-1 Ala His • • • 

CB11P-2A Ala flsp His Leu Ser 

CBBP-2B Ala Asp His Leu Ser 

GDF-1 Leu ••• Val Ala Leu Ser Gly Ser*- — 

BMP3 Met Pro Lys Ser Leu Lys Pro 

60A Ala His 

BHPS • - - Ala His Met 

Bfipg Ala His Met 

40 

hOP -1 Thr Asn His Ala He Val Gin Thr Leu 

mOP-l 

hOP --2 Leu Ser 

mOP-2 Ser 

DPP Val 

Vgl Ser Leu 

¥gr-l 

CBMP-2A 

CBMP-2B 

BMP3 Ser Thr He Ser lie 

GDF-1 Leu Val Leu Arg Ala 

60A 

BMP5 

BMP6 

45 50 

hOP -1 Val His Phe He Asn Pro Glu Thr Val 
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mOP-1 Asp 

hOP -2 His Leu Met Lys Asn Ala 

mOP-2 _ _ •_Hls Leu Met Lys • • • Asp Va^l ^ • • 

DPP Asn Asn Asn Gly Lys 

Vgl Ser — Glu Asp He 

Vgr-1 Val Met Tyr - « 

CBMP-2A Asn Ser Val Ser Lys lie 

CBnP-2B Asn Ser Val Ser Ser He 

BHP3 Arg Ala*Gly Val Val Pro Gly He 

GDF-1 Met Ala Ala Ala Gly Ala Ala 

60A , Leu Leu Glu Lys Lys 

BMP5 Leu Met Phe Asp His 

BMP6 Leu Met Tyr 

55 60 

hOP -1 Pro Lys Pro Cys Cys Ala Pro Thr Gin 

mOP-1 

hOP -2 Ala Lys 

mOP-2 Ala Lys 

Qpp ••• Ala ••• Val ••* ••• 

Vgl Leu • Val Lys 

Vgr-1 Lys 

CBMP^2A Ala Val Glu 

CBMP-2B Ala Val Glu 

BMP3 Glu Val Glu Lys 

GDF-1 Asp Leu Val Ala Arg 

60A flrg 

BMP5 Lys 
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BMP6 

hOP -1 

nOP-1 

hOP -2 

mOP-l 

Vgl 

Vgr-1 

DPP 

CBMP-2A 

CBMP-2B 

BMP3 

GDF-1 

60A 

BMP5 

BI1P6 

hOP -1 
mOP-1 
hOP -2 
inOP-2 
DPP 

Vgr-1 
CB11P-2A 
CBMP-2B 
BMP3 



Lya 

65 70 
Leu Asn Ala 1 le Ser Val Leu Tyr Phe 

•-• Ser ••• Thr Tyr 

... Ser Thr Tyr 

Met Ser Pro Met ••• Phe Tyr 

Val r 

••• flsp Ser Val Ala Met Leu 

... Ser Met * Leu 

... Ser ••• • Net Leu 

Met Ser Ser Leu He Phe Tyr 

..• Ser Pro Phe ••• 

... Gly ••• Leu Pro His 



75 80 
Asp Asp Ser Ser Asn Val He Leu Lys 



* • ♦ Ser • • • Asn 
♦ • ♦ Ser • • • Asn 
Asn • • • Gin • • • 
• - • Asn Asn Asp 



Glu 
Glu 
• • - Glu 



Arg 

Arg 

Thr • • • Val 

Val • Arg 



• • • Va 1 ♦ • • • • • 

Val 

• • ♦ Va 1 



Asn 

Asn Glu Lys 
Tyr Asp Lys 
Asn Lys 
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GDF-1 . Asn ■•• Asp Val ••• Arg 

60A Leu Asn Aap Glu Asn 

BMP5 

BMP6 Asn 

85 

hOP -1 Lys Tyr Arg Asn Met Val Val Arg 

mOP-l 

hOP ~2 ••• His Lys 

oiOP-2 ••• His Lys 

DPP Asn •-• Gin Glu ••• Thr ••• Val 

Vgl His ••♦ Glu Ala Asp 

Vgr-1 

CB)1P-2A Asn -•• Gin Asp Glu 

CB11P-2B Asn Gin Asp Glu 

BMP3 Val Pro * Thr ••• Glu 

GDF-1 Gin ••• Glu Asp ♦ Asp 

60A lie Lys 

BMP5 

BHP6 Trp 

90 95 
hOP -1 Ala Cys Gly Cys His 

mOP-1 

hOP -2 

i»0P-2 

DPP Gly Arg 

Vgl Glu Arg 
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Ver-1 






UDlir £tt% 






CBMP-2B 






BMP3 


Ser • ' 


Ala Arg 


GDF-1 






60A 






BMP5 






B11P6 







100 



* BMP 3(D5IS5 6 <!: 5 7(DFBilCV a I ; 

G I y— G I y — P r o — P r oTi^fc-So 

^^^ITI^-SGD F- 1 mSS^S9lJI*■€■:I■ePJl^^F*LTL^i)hOP 1 tMii^SO 
%<7>7 5y^<DI^-14L;!)^*L'itl^A<, tBimSL < liSiWItA^D a y o f f t> 
^Atlas of Protein Sequence and Struc 
ture vol. 5. supp. 3, pp. 345 — 3 6 2, (M. O. Da 

yof f. m^L±^m^m^mm. '7v>h> d. c. 1979) iz^m 

tSti^Wim<Otj:t^X-^ |^#L3-5«#^Jh.fcT5ym^^bt^^, GDF-1 IS 
JIJA^ h O P 1 iB5iJ <!: 7 O %T S / ^ffll^ttS L < (iliflmt^^r -So 

lE^ijiihopi mfLltMmmm^5(Dm&A3-^ 3 9) (D^^^^tzemo^ 

l^l-lt^W-r-SiBJiJ-efe-So C:h.t)(7)=fcoi:^,^l^*Ll^g^9lJ(i^'5^!lli6 O A^fi 

a*,^^^, op-1, op-2<DS*3i:J^MA;>fi(D^fl^^t;o. tj^oTs :*:fgB^a) 
flfe<D*^^Ll^^.(*, czT? "opx" tmtH^-^7^ymim^m-rh7\(*) 
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3|4iz:L-C-^^t>HriN<5><4SCD=&X a ali. •^07.mL<\t\l }^<DOP I^OP 
2 (iE5iJS#^5-8&t;/^LriB5>J«S^1 6-2 3) (7>C^iB9iJA^?)il«? 

Tjk^itlXl^^o mmit. 1 9 9 2^8^ 2 8Blcaj^Ly-=IKi^*<©USSN fft 
SA«ISS#CRP-05 8 CPJ 1 9 9 1^8^3 0Blcai^LfcUSSN7 

5 2. 8 5 9l=M^$;h.r*jy, ^^h>^0^xmiz^\m-t^ZLtlzj^i):iziz 

JfflJ^jA^H-So mmiZl^ot. mmt-^^lt in vitro X'it-^^^U 

y $ tL -5) ^ ;u 3^ y xD^i^^i t;^ ^Ri^-r(Diz+^7^tj:mm 

III. ja-^a>f-too?FijMSi;:^)i 

1 . ',^mmizii:i-r^mm 
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mm^^ti^o moiom-vit. i^mmitmpLit. mm}±miz^^j. mm^mii^^ 

, gll^ttSMU S 9 2/0 7 3 5 8 (WO 9 3 / O 4 6 9 2 ) iCgB^^F+t. ±^lZ 

$t>(3, 7^mm\^. ^^Ltz^mz'Ej\.yyt^>^mm-r^:itt<X'^hiBmz 
ss[s«ji±. ^fc. in vivo xi^)is\vmt:^t-i^^^\t\^x*{^m-t^^w 

^US92/01 968 (WO 9 3/1 5 3 2 3) IZ^^^Hr t^-So 

;^«m7{)<^tk$H-5ffeO=^ffl'£j:*Jjm*iJ^lii*l*. 3l^l|i^flF4. 9 7 5, 526 
■^&T/4, 9 1 9, 9 3 9#lzr^^^H-Ci3y, ^ C-C'##XS^<!: LTllffl LT 
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^)\.y7t-¥>(D7i<.^mm\tZ<D^O{ZlE'^tj:±m-ki^^ iO. 8 5 NaC 
I. O. 1 5M) . pH7-7. 4 t^i^tj:^^ ^Efl^-Pit^ly^^^^^itmz. 
itWi&Mt:. o. 1 %h'j7?;u:l-Pi^^ (T FA) , ^L<l*0. ^<^HC\^ 
(zT-tr h-hU u^u^^^f -5)5 o%x^y— jK^j'g^S-r'SctlZcfcorlllK-^ 

a(Djfli>tMaM^#t\ ffeajfiE^t^fc^ffl-^fe-So pr?gi4^;u:7:i-y>^t^f* 
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^->f^-1'v>. -tf^^v-fv^. :^:^■7<v>. h3f^T-<v>. ^-5^ 
.fc^'Sv^P^-r h\ xe^-7-fi>>, e;a-9-v-l'i>>s 5:t*^-r->>-\'. T 

d'Jj:. 75 KM©RffIff^SiJfe-5lM*ifea)/£<^ffl$HrL>^>^P*'r ><DJ:5^j: 

3gsfB:^ia0-ri>c mmmmu 392/07358 (wo 93-04 

S^ift-r -5 J: 5 ^« $ *i.f= Huig(*l!^^1±x :7 1 ^ ^ -$Blflai*^tLl5 /^tt^b $ tt^C 
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-So — O. 1 - 1 O OOju g(7>^;u:7;i-y>A^. *f*L<(±. O. 1-1 

0 O /i gT?+^T:fe-5o I^^^'tCfts ^S^L<(*. :^M(7). $U 

1 0- 1 O O ju g. ji?^L < lis so fi g(D^;U77>j-'^>A<=&fiJ(cffll>-?)Z<!:7t)< 
■e^-i) : (t^i4(Dffil*3i^ 5 - 5 O iU gt?. *f * L < I*. 2 5^ glfs ;^^-r-§)^<!: 
i3<-Ct^ : -^-LT. /h^t>*l**tl1 - 2 5/i g-e, *f*L< 1*5-1 On g<D^ 
;u:7:i->f>-^?j&jtTr#^o fi)c3^^;u:7:t'tr>*< mA.\t. OP-1. zoue) 

1 0 // ga)^>IU:7;f>tr*>(D:^*att «|IJ^I*. OP-1) ^LT*,, isti^tsm 

npfiM. li^ t) *L 'Jj: J^)^ •:5 fc o 

2. 
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h'J'l7A. mpH3. 5) x^mm-T^^tti^v^^o 

O. 6M HC \ . XtH^Ltz^WL. m^lt. 1tf^L<\t. m^ 0-2 0 0^ 

(Dmmx) u^d^tsna^^nm-r^oyiz-t'^tjims. m^\t. iss-e, o. 02 
5-1 LCD, i^m. (Hc I ) (o.^'^ummMoy^izmi^xisK Ztt^X^^o * 
mmiz^ -7 Bmizm-t:itizj:i')^±ti^0if3<x^^o mt^m-^it. HiEi7b\ 

^SMi3M^-r -set -So ^f^LL^:^;^<^: Lr, ftas^fcfc^co 
lc^-^^^i:/^^L^§Wlr, fjij^ii. 200-300// 1 (d, ^;^3';J-y>^l^tLr 

;u (C>j;^(i, 5 0%) ^L<ii, T-b h- h'j;u/ h'j:7;u:i-Pi^^ (tfa) 

o ;?iJ(Dt(DT;-li, ^L< limbic, ;am^^±iiliLfc®t:D^ftli*«^lc5>iHLf= 
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-r-So iJ&oT, ;*:^Bj;Ri;gii^£ti^ (us 9 2/0 1 9 e s (wo9 2/1 5 3 

IV. HjSg^J 



m^m -, (b) flttljli&i;^*7-i^>tttil® : (c) UdL. <f7-i»mtii. =EJ\^ 
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3 0a)±T<D||A>f>a)®^4°C7?. 4LCD0. 5 M H C I 5 BfelfitM LT^ 
^IZfljiJgltLfco O. 5MHC I JtiSliS SFb"!. Z4mi\mz^^Ltzo "to'^m 
^4 L<Df^^^:yit7K-(I4°CV5Brii^^^Lfzo 5 HFbI 2 4 B#Fb1SIC 

m (b) (c) ANt,(D||l±6MyT— v>HC I T'<pIlHl*,(7)ttai-eMettai 
^tl. ^®7KT?j5t;t^FHfco SI*. 4°C-C'7 2^F^, 2-4 L 

(DSMyT— i^>-H C I /T r i s HCI pH7. O IZJSH^+V. 
$tt^ t)lw2 0 Om I <D<fT — i>>-HC I ^jj^l? 4 ^Falttaj ^*tfco ]Sl±4 L 
(D^^TKd H2OT: 4°C-e4 SBtreT. 4 LCD d H20-e$ bl- 1 2 B#Fb1. d H2O 

^3iH]3c^Lr;it;#Lyro < *r';$^ls;it$*ifco U (b) 

m io) tJ^h<DmitiilT(D^'?lZ=E)l^yyt-^>OP- M2mm^t\.tzo 1. 1 
5mg(DOP- 1 ^4m I CD4 7. 5 %(7)X^ 7 — 0 . 0 9%<Dh'J37 
Jlx;i-Pi^^ (TFA) iClfl^JSLfco ;MI*0. 2 7 3mg/ml 

o $^5 0 ju g(DO p- 1 ( 1 8 3 I (DO p- 1 /"S;"^) K;u :7iit^^ 

lZ:5j^iBL±#m^3 O O // I (D4 7. S^/oX-Ji/— ^U/O. 09%TFA(ZLfr 

o #aA^o p - 1 mmzib * => n-ot-^^^ 3 cix \^)vzJtmm\zK^fz. 

gtsiw^op- 1 j§;iS*^:t'S^-e-7 o°clcgl^T. i£<*-c;t^^$£JtLfco j:^ 
|ig|©^;tiPLfc**l-'Ji:-5J:5;«L/to *«)5 0-7 0%(DOP- 

(a) (b) :slxs (c) cD^i¥7b^b(Dffi(i. '^^^m'Q'ff\!^^xi^^mmmtii 
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z o T t^ -5 c <!: t> A^-e fc o c 
1112 b J:y^t>;5>^f P (c) (D^liffi<IIBi^>fe(*, ^;u:7;f'tr>^ 

mm^z emmtmLK MfS.Lfzmmmm^Tm'Wi:^i^'^-t^mLi^'^(Dm^ 

A^"B^f,3{)^■efcofco *(**!|SP^T'Lo*Ny <»:@^$H-Cl^fCo S(7)^:h y (O^fl^ 



^ifi^-r -set "J ^ L o 
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(DMBlZ-Dl^Xlt. m^^mm (us 9 2/0 1 9 e S (W0 9 2/1 5 3 2 3) 

) izmTF^ixxi^^o 

mmmtj:mnm6^y3mz^f')mmm^m.i^ (^j^i*2mm) ummcomu 

ztiz^ijmmizt^^tiiLtzo 

mi^ib^tzmmmmit ■. im^miz^^WL^Htzo p - ^ mw^mmi^xmm 
Mo ^m^^lz'D^ ^ zom (#^!&aiw4^) tmu^^. zm<Dm^t}<^m^^ 

mL<itm^m^mt(D^M(Dfzibizmm^titzo ^^jiyy^ftymmti^mmti:^ 
^^m^Lfz : iBp^mn^LKitmrnm (pbs) oitimmmxit. m^mm<D 

mmit^^mmmt<mmizmi:t^HtzE.mx^^mmm(DmLi^iimt)^M.^^ 
fzo mmf^mit'Eji.yTt-f^mm.tj^mmn.cD. gL<iinf46<iict?#aj$tLf=M 
±tdimm(D^^vW.wm<Dmm^mmizmmr^zti)mmLtzo m^it. sf* 
i^mmm^. 975. 5zemzm7r:t^xi^^^^izmmt^*itz^j^tti 
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. 9 7 5. 5 2 6^lcr»1jF^nTLN-§>ck5l^liM^3KfcMJ5i^H/r. ^'T-V> 

^^tz=E'jy7i-^>lt. S amp a t h h>(0 (19 9 2) J. Biol. Ch 
em. 2 67 : 203 52-203 62. (Cg|^$;h.r 1^-5 J: 3 icHM^Fttfc t 
hOP-1 A^fflLxt.*L. g(**f3^/S5(aiJ«<* (" CM" ) l**Bif#i^4. 975 
. 5 2 6-^-CP?3^^F*tri^ij:9l:ii@M*Hfc#3^— y>*M-Cfeofc„ 
icljfcB^-r'St. JS»#t»l*igrl^fc|#t,*Lfr't;v:^lfii#7!)^t>sSi!^F*Lfco -tagfi. 

;u. x^;ux-T^;u-ettt±l Lfco J^ofcif^lifi^^A^tL. 7 5-42 5// m<D*i^=^tl 

h OP - ^ ycu<D■^:^^Mthop-^ <[: cm^— $tizL-cK^-e$£^Lr 

PMLfco -nf>(D|li^-C{^fflLfc?¥li2. 5 g(^)h OP- 1 /mg CM ^ 

xmm.ti^fzo -9->::f;n*<$ffl$*Li)^T?-2 0°c-e<s#$*tyco 
llM(7)Milliiii*4gia)*ti4 k gcofiK^. iBttt^^t h^«^ (^^^i)) ^ffl 

L^T^Tt^tlfco i!]!^(*^ipe*I''ci::^}^. <5iJ^li. (1 5mg/kg<*M) 

. 7-fe^P^V> (O. 5 5mg/kgi*a) ^Rff^Pl»A)?f^r'liSfi$n 
T 
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ttila)t;#aiLI*s 1 - 1 . 5x2-2. Smm-efeofco SP^fl<JJfll3iEiSM^ 

OP-1/mgCM) ^1. 5. 3. O ^L<l* 6. Omg/®; 3<i(D>Pt 
BB(7)-0:Ca (OH) 2 ^— X ^^t^JJ^Pj-CfflLM^jtL-Slimfl^^CteMaiaSy 

("Dycal") ; CM^Jfi. 3. O m g /ffi ; ^ L < li^^«=Wo 
^^^fl^J^f^^^jT?, fJlJ^I^. Temp-Bond NE(Kerr R 
omu I us. MI) "Cv— ;ULfco *^6iirB"i;^^$-a-f=o J&5^«BrBltfii:0»l 

i'^fS.tHtzo mxit. m\t 1 o%7t^;uv "J >Jllit^i®^S:^^7K ( p h 7 . 2 ) 
h OP- 1 /cM-^^jas^nfc. *^ogi@^$*Lfc^-C(Z)op 1 M-^. :^r(D 

mx. T ic fc * ^ t; # ttS L (c L fcn^4a<J ic-l^ f, nfc fel Rfjc §i*g-r -5 O ic 

ikxmm^^tz^^mt^-^izwt'^^tixi^tz. -^tz. i>j.m(Dmm<D<ko\z. =^ 
^ V -:f<T>T<J>mw^m■t¥^Wi±.^iLnxmwm\z^/^ o r t ii<r>^-^<r>n:^^^mLt^ 

th-^fzo tfLl^^3fS3feS^cDMli■9■>:^;^*T*«$&Lyi:OP- 1 (omz'^-oxm 
iJQL. Ctil*. ff$fiE$;K'&lHimi4^3fMa)MA<4a-^LfcOP 1 /CMtDMlc^a 

(zli^4g7!)^^ec:A,-rt^< 07?»Na)^^lC®fi3m^(Di^5EA<Mt>*tfco Ca (OH) 

2^mi^fz^m.{tfi[m^^^m-t^(j)\zf^^)]\^fzt<. ^-x h/)<ji?¥L^^ibti/c^ 
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<!: L■C?lfflLrL^i)@|^ai^US 9 2/0 7 3 5 9 (W09 3/0 5 1 7 2) "C 

3. 1 ^mm9&(om^ 

m^JJ (1-4mm) i|a^<h L-C^■i't^«(~ffl^^'5)C:i:A^'t?^^o WBi. llJW, ^ 

, mri^fp (1-7B) jfii>ff o%05't7vji&jejfiijt, zszfzim) 

(Gibco. Long Island, NY) -e. ^L< l±M^ 
s $IBflS^jS!|^^^#^. OP- 1 ^^^-fAy 3fP-> h^«r (S amb r o o k 

b/i^, 1 9 8 9, ^^^p-->y, 3— ;uK 7.^'):y<f 

g^CD-SP^Jl^MdWLT, RN A^^ffllC/K'J A+R N A^ligJ-r-SCT^lC 
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u-ox. 35s >/35s -vx^-f 6-2 Amm^mmit 

W'tfTKU -i? P:^;u^L < (i^ / <7 ni-j\.mW^mi^X'EJl.y:i-^>^mtii-rh(D 
(--r Ay T-v-tr-f^^T^ctA^-e^So ^J^f*. OP- II*. jaT(DJ;5lz, e 
L I sAjiTrOP- 1 icf^j^ft^jJiCTK'J v'ufjtf^^fflt^T^Htsr-^'S., 
1 ju g/1 00// I CDT^f-'xi'-imMLtcOP- 1 lz^mmtj:n-°')<7a-)- 
g G^9 6:A::?i^— h(D#'t7XjHcj]n^. 3 7 ct* i atrB^-f 

— h-r-So =&';7 3:;U^4151. p H 8. 2. Tw e e n 2 0^^t;0. 15M N 
ACU 0. 167M ISd^:*- h'J'!7Ai^®jS (BSB) r-gfej^-T-So 
fi<)$S^^«/MS»::fc$x.'5>fc«). 't^x^u^B s 1 %4^jflijtT;u3?s > (BS 

A) T:-^±(Z;1lfcLT^P«y^ L3 7°C-C1 B#rBM>4=-i'<- h-r^o -^x^Ufi 
-5-(7)^4[e], O. 1 %(7)T w e e n 2 0^t;BS BT:;?fe;^f toS±/t<Z)1^^ 

+>->3fJKD5i^nj:#i?jt;"^cDaJ^«*i oo/i I 6-'^7x;n-n = 3-eJP^. 

3 7°CT?3 O^-O^ri^— K Lfco 'T ^^i'^— h L^c^, 1 O O A< I CD t•;i- 
5^ >'lb'!7-b-^felO P - 1 Jfilit i^i-v<7mmtm-\meym i -e<s£fflwici%B 

SA$#t?BSBlZl : 4 O O-C^SR-r-S) ^^-Ox^UlwJP^ 3 7°C3 O^'f > 
^ZL^— h-r-So 't7X;U^ ^(75^4 0. 0. 1 %<DT w e e n 2 O-i-trBS B-e 
^J^'^'So 10 0// I h >-T;U* 'J (S o u t h e r n B i 

©technology Associates, Inc. Birmingha 
m, A I a bam a. fiEfflMlCO. 1%a)Twe e n 2 O^t? B S Bl? 1 : 2 0 

ooiz^m-t^) ^^oxjuicjp^. 3 7''c3 0^-r K-r^o Zfly— 

h^4lHlpH 7. 2. O. 5M h Xi^ffi:ftiS7K (TBS) TJxfcjtf -So 5 
O // I (DSS (E L I S Ali'l'SvXT-A^'V h. Life Technolog 
ies. Inc. .Bethesda.MD) ^^'t7X;HzAD^. 1 5''ATii. M 
}^X^ >=^=L^—h-t^o -5-(Df^. 5 0// I (Dliiiii^lJ (l^i:±ii|iivXT^A^-V K 

^APx., ^ib^z^ 5i^m. Mja-eo^i-^- hLfco sr5i*5o/<i(D 
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O. 3M^M'&1iU?iXi^±ti±tzo ^S-'^X^KDJti^CDA 9 O nm(DODfii^iBIS 

7KU^P:^^u*Ai*l±l':iTro«J:-5lwf^f>tL^o ^•!7+>-^lz. 5 0 0// \ <o^±y 
□ -r^ K7"ixzL/^> H<!:;E-&LfrO. 1%SDS43. 1 O O p g/ 5 O O ju I (D 

ofco ^<7)^. '^-y-^iii ooju ga>^i^T?aiAP^3gL. iiijp^fe^g^ 7 a 1 1 o 

BlC^lfll (1 iHll 5ml) Ltzo 

Z^P-f > KTv3./^> h*lci00//g(DOP-1 ^^^LJ^TlS-^^tt'So 2 
lilg(D;'±S*l*^^^Tv^A> hirs O// gCDOP - 1 Lflt^l^l-S4--r 

±S|J-e2 3 O jU g(DOP- 1 (iS5iJ^S-^5CDTS>'^3 O 7-4 3 1 ) ^S-^ 
•r-So ^OXIcliUfe^tDl JIFbIMI::! QOA« g<©OP-1 (3 0 7-43 1) t 
30 u g(7)SMCC§g:^^-e^lftl>tT;U3fS>IZ#lJPvX^-<>$:n'LT^^$ 

-t±trN5|^^3f5^ K (S e r 293-A s n309-C y s) Irflft^f^l^iiAP^iS-r -So d 

a)ii*p^«sii> it^BJisHrBT ( I p) . 4hFb1 ( I p) . 3 sr^^ ( I p) . 1 B 

(IP) i^yilLfco vt^Xfl^^EBfla^SXP— (0iJ;^(±*6 5 3) irPEG 
1 500 (/<— g -^^/N-f A) ^^SEoTI : 1 (Z)tb^T'i!!l^L. it^^ 

h(ca)-y-, J/ll^i: L-COP- 1 (307-43 1) ^fflL^■COP-1 
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ii^^'mm.(D^Bn C-^-cD^ISM^^^^-. J?^L<(it71l^3^P K^-T >'<^^ K.*: 
. 4#(C, Arg-Xaa-Xaa-Ar g a>ge^jgSfmfl)^<SSP<4T?^iT$ tl 

fc^$S^^^t;o o p - 1 -CI*. pl^Jjf :^PiB5»J(*^»3 0-292 ( 

; 48-292; 158-29 2 "Ci^^^tl'SiB^IJ^-t-tJo nlJgtiO P 
- 1 tt^<*(D^^'tt(*7''PMllKAM 8-2 9 2 ^JiiMt^cfca^fJlMMcfc yt;L 
^±^mt-^i^-f3i^t^[zm'M-^ti. ^OJi»3 0-4 7li. fte(7)^;U^;i->r><D 

Jt■r'SOlci^#|zWffl■efc'S^:^il:^>*^■Cl^-S)o t»£or, =K^£(7)<»:C^. ^^f*Ll^ 
>^ p iB5>J li-^ ^ t> tLfr ^ ;u :7 ;i- y :^ p Milc(D ±SM ^ =1 — K-r "5 iB^iJ 1? fc -5 
o 'ltll(D^ffltt$^■r-&<i:^^#$;^^'5>:^Pi^5lJI*±^fi£7fPiB9lJ. i ja±(l>qE 
;b 37 y > ^ p IB^iJ (D N 5|5$15^ S * (DiB^iJ ^ ^t;iB5iJ ^ # t; CO -e fe -S) o 
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1 3 6-1 9 2&U^ 1 52-21 1 ) (DiJ'^'Jj: < <!: =t N^(D 8 T 5 / ^^3— K-f 

K ^ ;h. T s y it IE 51J 3b^ t> 'tj: -5) tK ' J ^ 5^ K M ^ ^ tr o 

5^^-^ p^ h-5^"'^37'f — fcefci/y;u;jlil^p^ h-J/^^^-r— ^llSS-r-Sxfl^^ 

Tlci^ ^ 7f p h zi ;kd A^ro^Mlw y RltgT? fe -a c «»: 3b«^;S'I ^ ti 
S'Jo^^p LTI*. ^5^7:7^-— 't'T— *^At?, cm*. ^^W* 

— :^j^Acd^^(D::^p ^-=];K*1^£*^^^j(^FJfljF$tLTl^i)c (0iJ;^l**. Quid 

e to Protein Purification. M. Deutsch 
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r . Academic Press. San Diego, 1990> ^IZ 

:^m^vitop- 1 it'iit^tawi immtamu s 9 oxo s 9 03 (wo 9 1 / 

05802) |Z||^$tLri^-5cJ:5lCPi?LKl!|^C7)CHO (^■V-f--X/\ 

AX^— 90m) $fflB&T'f63K$tLfco O. 5%FBS^^trCHO*fil)!aSlHkJg«!ll* 

. g*Dlw, p^-(b^M-f:l-> • T^^-r-^-r—i^p^ h^^:7-f- (imac) 

r^ms^t^t-o miti^t^^^<D^s^m'[±op-^m^^Wltmm^zzn- 1 mac 

y— ;U (5 0mM 'fS^^'y— pH 8) iJ^iH^Wr^h^ o Z n - I M A CIS 

>^ 5 LTi^-sjflijSs^MA^t). ^s^m^op-^ ^^m-r^o zn-iMAc» 

MoJjtltOP- 1 l±;:JilZ5 OmM NaCl^^t;2 0M NaP04 (pH7 

t^Jtitz-\iyT<? S-200HR ij'yi^izWii^^^^o MMi^izmczfo 

I MAC(i*^A^aa>3fgaa)0. 2M Z n S O 4 "e^-V— ^ Lfr^P U— 
•X-O-?* • -IZ37TP— X (^^T-'UVvT) ^fflL^■r^T+:>tLfco iHktgtfel* p H 7 
. OIZj^^^tL, 500mM NaCI. 20mM HEPES (pH7. O) 

vw-mit LtzmmizmnMm Ltzo z n - 1 MAcmMizitmm i m l ^/c y s 

OmL(Dg*)]a)iiHbJSife^^l^Lfco ^|gf(Dfct*^A(±¥^'fk^ffi;"ST'.^;f $ 

OP-l1t^{*(*. ^(D^s 2 0mM HEPESN 5 0 0mM N a C I 5# 
^(p^ 5 OmM-r S-Ji'l/— ;U (pH8. O) "CitiilLfco 

rI>§1±OP- 1 1t^i*^#t;5 OmM-r ;U;taiiiI:J3^(*9^$*(D2 Om 

M NaP04tf#i?Ls 5 0mM NaCl^^t;2 0mM NaP04 (p 
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H7. 0) -e¥#'(bLrL^'&s--tr3?T□— x*^A(z«t-i±bHfco s—byy 

m S - ^2 7 r P =j M%W^\\MWi^-n'^M> $ 2 O m M N a P O 4 ( 
pH 7. O) (fO 1 O OmM N a C I tf, ?l#l^#3 O OmMi: 5 O OmM 
N a C I -ej^ai^tltco 3 O OmM NaCI JttU^I*^ t)l^'tr;U2®iS^ P"? 
H<7*^:7^'— T'ffi^^FtLfco 5 Om I ©3 O OmM N a C I Jtai^^. h 'J ^ 
Jg®:tS:^^7K (T BS) . 5 OmM h'JX. 15 0mM NaCI (pH7 
4) X'W-mit-^^tz-iLy7<P 'J)l- S-2 0 0HR (37t;UVvT) (ztt-y-tc 

o 0mLa)^iiiT'3Stii5mL/^r*;"#aiLfco -BiJttio P - 1 0)^*^ 

itflJ^J-^MiiSe^^^-M^^P (T;u=j-;ufl5i7K^e^*. (a dh, i 5 o k d 

a) s ^Jfil>t7;U:?5> (BSA. 6 8kDa) ^^BJi7KSF^ (CA. 3 0 kD 
a) S.ZS=f- K-i?PAC(cyt C. 12. 5 kDa)) tJt^LT^^Lfc 

>7 ijyuTS KS DS>tr*;u±-r'a):Ji-|llcJ:yiil^Lfco mmoP--i tzfn K^-f 

^Ol^-ttl*. ^2pfi*I^fi£ffl CIS HP LC^ffll^TJ^E^OP- 1 ^T^P K 

Rl5§1tOP- 11t^i*l*MJb^^t1 1 O k D a(D^^S■ejtalLrl^-i)o JKDC 
tl*. -0(D:^P hV-O 3 9 kDa) LTt^■5 — oa)J?E^O P 

-1 2l:<* (35-36kDa) pTjgttO P - 1 1S^<*(7)^Sll^*L'S>*afiEt 

i:<-5i[LrL>'So «IIW'd:^^(*Oi^^(i. ^itJ]^f:9'iiil^oL^r^7cM 1 5% 

^#i*J?K^I±. S-2 0 0. XliS-2 O O HR*^A7!)^b<D«^*^^^t^^ 
M^oSfrfflCIS H P LC*^A|cA^(t^ T-tr h- K';;U • -J7*^— i^x> h (O 

. i%TFA) vmtiiir:s>ztiz^^jfimx'^^o iKD^mx^m-^mtf^ML. 

''jrft^^^jpJfflLT (0IJ^(**. Guide to Protein Purifi 
cation^M. Deutscher,ili» Academic Press. 
San Diego, 1990. pp602-61 3 #BSJ N ^iBi?IJ^'^«T(C 
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l-fib^. 3 6 k D a . 3 9 k D a (7)^S<7)|^|— 1±IC-^l^r s tti'^^ 

J$,^m(07\-'f) ^zfT ha)N*iB5iJ^«T-^fiiE9iJaS^l 6(Z)^S2 

93. 300. 313. 315. 3 1 6 3 1 8 ^iS^-Sl^ciiiB^iJtT)— 
4.2 In vitro ■5!^^^)l^y7t^>m'^{^BfSt 

l-(cM'>$-a--So *ffl^f^14^J«!: Lri*. pH 4-lO.»^L<(*pH6- 
8<7)liffi;^4^T?. Ar-GM<DWm. <fT-V:^i^Wk (GuHCI) ^^tio t 

Lx. -^m^m-^mtmw^^tzmmK ^^mcDmm^mii^o. i-2m m 

T<Dmm. X(±G uHCI.»*L<(i1-2M iiiT(Dmm. XI*G u H C I 

m-t^m\:^^^xi¥i^H^o m^nmm'^^iimwx'mmiz'Di^xitmmmm^ 
i?(cj:<F5fWv$ttTj3y. mms^^zfn h=i}u^razmm-thfzify<Dumit 

^M%\Z^-oXm^izi^l^h^^o — OCD^fflT'cCT^^X hi*. 0iJ;ll**. Quid 
e to Protein Purification. M. Deutsche 
r.H. Academic Press. San Diego. 1990. if^Cl 



(69) 



^a¥8-5 O 17 7 9 



e<Dm&3 0-4 7) (7)d/^^i:< <t:taiIDCD 1 aMOT z y Mt^h^Ji^^f^mW^ 
if^L < li7^PMilEro^:^T:fc-5)o 3 O - 4 7 (ijtfeCO^^U 

^^IJ (#IJk.(*> T w e e n 8 0 Xf± Nonldet P-120) ; 

^ffl^fMli, ^»1±T5y|tlC-^L^T(*1 - 1 0 OmM. J?^ L < (*. 10- 
7 OmM (5 OmM^#t;) ; l^-<3i|->14/^SlJICOtN-CliO. 01-1. 0%. 
»^L<I±, O. 05-0. 2%. O. 1%(#M/#m) (O. ^ <ii> 
#S) ^^t;) ; ^•\''JT^&Kf::oL>TI±0. 01-1. 0%. *f^L<l±0 
. 05- o. 2%. o. 1% (o. 1% (MS/SM) ^^t;) 
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(1) -mm 
( i ) mmx 

(A) : "9 *J^<^^ y y^-f ^j-^ U:^3.;uX. — tH U-f K 

(Creative BiomoleculeSv Inc.) 

(B) Si : 45 •9-'!7X X h 'J — h (South Street) 

(C) rtT:7h:^^>H> (Hopkinton) 

(D) m : ^v-^^—t^y^yM (MA) 

(E) m -.ry- 'jti-^mm cusa) 

(F) m^=i— K (ZIP) : 01748 

(G) mn : 1-508-435-9001 

(H) ^U:?T*>^X:1 -508-435-0454 
( I ) -r U^v^X : 

( i i ) ^BMcD^n : =E)i^y 7f^>m^mmBWin± 

( i i i ) ^mOit^m. : 3 3 
( i V ) m^^<D^^ : 
(A) fcT5fe : -i? UX'TT^-f 3f /^>(:i-=Ely^=Ljl^X. >a— ^U-T 



(Creative Biomo I ecu I es Inc.) 

(B) : 45 ■y-':?^ X K •;— h (South Street) 

(C) m:7tx:/^>h> (Hopkinton) 

(D) : tr -v^Vil-N (MA) 

(E) II : 7Jt tjtt-a^m (USA) 

(F) iPdn— K (ZIP) : 01748 
( V ) a > e 3. — ■$» — IBi^ff^iC : 

(A) : 3?P'V tf— T^-c;^^ 

(B) =l>t°i— S'— : IBM PCzily/^^Zfjl^ 

(C) iH^vXi^A : PC-DOS/MS-DOS 

(D) v:? h : Patent In Release#1.0, v3>#1.25 

(v i ) m^otam^M ■. 
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(A) mmm^: 

(B) mma 

(C) : 

(A) tamm^: 

(B) tUMB : 

( V i i i ) i^mxmn 

(A) ftig : ^X-^. Pb:>T^-<. (Kelley Esq. Robin D.) 

(B) ^mm^ : 34. 631 

(C) «J :7r ^>;^/ K^-^ : CRP-067 

( i x) mmi^m-r^^m-. 

(A) mis : 617/248-7477 

(B) ^U:7T«V'^X : 617/248-7100 

(2) lE^JS-^ 1 (Otf ^ : 
( i ) SB^Ja)14tfe : 

(A) : 9 775/^ 

(B) m-.T^ym 

(C) ^(7)^ : 

(D) hTtfPv?- : itlH^t 

( i i ) ^^"^(Dm : m&m 

( i X ) : 

(A) : m&m 

(B) gPiiE : 1 . . 9 7 

(D) flfec^jtffB : xmm=-^mm^ 

( X i ) mm(Ds&m : iB5>JS-^ 1 : 
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Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa 
15 10 15 

Zaa Xaa Zaa Zaa Zaa Zaa Xaa Xaa Cys Xaa Xaa Xaa Cys Xaa Xaa Xaa 
20 25 30 

Zaa~ Xaa Zaa Zaa Xaa Xaa Xaa Xaa Zaa Zaa Xaa Xaa Xaa Xaa Zaa Xaa 

35 40 45 

Xaa Zaa Xaa Xaa Xaa Zaa Xaa Zaa Zaa Zaa Zaa Zaa Cys Cys Zaa Zaa 
SO 55 60 

Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Xaa 

65 70 75 80 

Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Cys Zaa Cys 
BS 90 95 

Zaa 



( 2 ) iB5IJ»-^ 2 <D^m : 

( i ) mmo)^^ : 

(A) S$ : 9 IT^yM 

(B) m : Ts.ym 
(c) m<om.: 

(D) hT^Pi^- : itm=l* 

( i i ) ^=F<Dm : m&m 



( i X ) ^m -. 

(A) : 

(B) g|5<4 : 1 . . 9 7 

(D) mo>mm ymm=-mmmz 

(x i ) IB^lJOlEtt : iB5IJS#2 : 
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Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa 

15 10 15 

Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Cys Zaa Zaa Zaa Cys Zaa Zaa Zaa 
20 25 30 

Zaa Zaa Zaa Cys Zaa Zaa Zaa laa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa 

35 40 45 

Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Cys Cys Zaa Zaa 
50 55 60 

Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa 

65 70 75 80 

Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa 2aa Zaa Cys Zaa Cys 
85 90 95 

Zaa 

(2) mmm^3<Dmm: 

( i ) iB5iJ(Dl44^: : 

(A) : 97TZyM 

(B) m.TS^ym 

(c) mowl : 1 *m 

(D) hTKPv- : Itmtfc 

( i i ) ^^(om : m^m 

( i X ) ^m: 

(A) : m&m 

(B) SlJii : 1 . . 9 7 

(D) m<Dmn : y^mm=-^^m3 



(x i ) rnmowim mmm^s 
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Uu Tyr 7al Xaa Phe Xaa Xaa Xaa Gly Trp Xaa Xaa Trp Xaa Xaa Ala 
15 10 15 

Pro Xaa Gly Xaa Xaa Ala Xaa Tyr Cys Xaa Gly Xaa Cys Xaa Xaa Pro 
20 25 30 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asa Bis Ala Xaa Xaa Xaa Xaa Leu 

35 40 45 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys Cys Xaa Pro 
50 35 60 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

65 70 75 80 

Val Xaa Leu Xaa Xaa Xaa Xaa Xaa Met Xaa Val Xaa Xaa Cys Gly Cys 
85 90 95 



Xaa 



(2) mm^^omn ■. 

( i ) IB^FIJCDIH* : 

(A) : 1 O ZTZyM 

(c) m<D^ : -*m 
(D) KTHPi^— : m.m^ 
( i i ) ^^(DM : m^m 

(A) ^^^Z^^- ; mBM 

(B) TO : 1 . . 10 2 

(D) m(omn ymm=-i&.^m4 

(x i ) IB^IJCDIBK : iB5lJ#-^4 : 

cys Xaa Xaa Xaa Xaa Leu Tn Val Xaa Phe Xaa Xaa Xaa Gly Trp Xaa 
IS 10 15 

Xaa Trp Xaa Xaa Ala Pro Zaa Gly Xaa Xaa Ala Xaa Tyr Cys Xaa Gly 

20 25 30 
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laa Cys Zaa Zaa Pro Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Asn His Ala 
35 40 45 

Zaa laa Zaa Xaa Leu Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa 
50 55 60 

Zaa Cfs Cys Zaa Pro Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Leu Zaa Zaa 

65 70 75 80 

Zaa Zaa Zaa Zaa Zaa Val Zaa Leu Zaa Zaa Zaa Zaa Zaa Her Zaa 7al 
fl5 90 95 

Zaa Zaa Cys Gly Cys Zaa 
100 



(2) mmm^somm : 

( i ) IH^lJCDtttfe : 

(A) : 1 39T^yM 

(B) m : Tsy St 

(C) MCD^ : -:^m 

(D) ktkp V- : mm^ 

( i i ) ^"^(om : ^fiM 

( V i ) 

(A) : 7txqE-tHex>X 

(F) mmm : mm 

( i X ) 

(A) : m&m 

(B) gPii : 1 . . 1 3 9 

(D) momm : ymm=h OP ^ -mmm 

( X i ) iE9iJ<DIBfic : ia9»JS^5 : 

Ser Thr Qly Ser Lys Gin Ars Ser Gin Asn Arg Ser L75 Thr Fro Lys 
15 10 15 

Asn Gin Glu Ala Leu Arg Ket Ala Asn Val Ala Glu Asn Ser Ser Ser 
20 25 30 

Asp Gin Arg Gin Ala Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg 
35 40 45 

Asp Leu Gly Trp Gin Asp Trp lie lie Ala Pro Glu Gly Xyr Ala Ala 
50 55 60 

Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn Ser Tyr Het Asn 
65 70 75 «0 
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Ala Ihr A^n His Ala He Val Gla Thr Leu Val His Phe He Asn Pxo 
83 90 95 

Glu Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gin Leu Asn Ala He 
5 100 105 110 

Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val lie Leu Lys Lys Tyx 
115 120 125 

10 Arg Asn Her Val Val Arg Ala Cys Gly Cys His 

130 135 



(2) mm^Gomn : 

( i ) iB9iJ©14tft : 

(A) : 1 3 9T5/^ 

(B) m : T^yM 
(c) mo^ : -:^m 
(D) h^°pv^- : mm^ 

( i i ) ^A^om : m&m 
(v i ) a* 

(A) : ^-XSf4 

(F) mmm : b&is 

( i X ) 

(A) : 

(B) : 1 . . 13 9 

(D) ifeCDW^: /«lt=mOP 1 -fig^M 

(x i ) lE^ijoiaic : ^mm^e : 

Ser Thz Gly Gly Lys Gin Arg Ser Gin Asn Arg Ser Lys Thr Pro Lys 
15 10 15 

Asn Gin Gla Ala Leu Arg Her Ala Ser Val Ala Glu Asn Ser Ser Ser 
20 25 30 

Asp Gin Arg Gin Ala Cys Lys Lys His Glu Leu Tyx Val Ser Phe Arg 
35 40 45 

Asp Leu Gly Trp Gin Asp Trp He He Ala Pro Glu Gly Xyr Ala Ala 
50 55 60 

Tyx Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn Ser Tyr Ket Asn 
65 70 75 80 

Ala llir Asn Rls Ala He Val Gin thr Uu Val His Phe He Asn Pro 
85 90 95 
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Asp Thr 7al Pro Lvs Pro Cys Cys Ala Pro Thr Gin Leu Asn Ala lie 
100 105 110 

Sex Val Uu Tyr Phe Asp Asp Ser Set Asn Val He Leu Lys Lys Tyr 
115 120 125 

Arg Asn Het Val Val Arg Ala Cys Gly Cys His 
130 135 

(2) m^mmomn 

( i ) IB^iJCDtit^ : 

(A) : 13 9TSy^ 

(B) M : 

(C) m<DWL:-:^m 

(D) hTHPv- : mmi* 
( i i ) ^=f-<Dm : mmn 

( V i ) SJfe 

(F) mwim : mm 

( i x) 

(A) : m&m 

(B) SPii : 1 . . 13 9 

( D ) mcDmn : /ffiis= h o p 1 -f&mm 

( X i ) iE5'J(75IBtt : mmm^ 7 : 

Ala Val Arg Pro Leu Arg Arg Arg Gin Pro Lys Lys Ser Asn Clu Leu 
15 10 " 

Pro Gin Ala Asn Arg Leu Pro Gly He Phe Asp Asp Val His Gly Ser 
20 25 30 

His Gly Arg Gla Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gin 
35 *0 *5 

Asp Leu Gly Trp Leu Asp Trp Val lie Ala Pro Cla Cly Tyr Ser Ala 
50 55 6<> 

Tyr tyr Cys Glu Gly Glu Cys Ser Phe Pro Leu Asp Ser Cys Met Asn 
65 70 75 80 

Ala THr Asn His Ala He Leu Gin Ser Leu Val His Leu Met Lys Pro 
85 90 95 

Asn Ala Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Ihr 
100 105 110 
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Ser Val Leu Tyz Tyr Asp Ser Ser Asn Asn Val He Leu Arg Lys His 
115 120 125 



Arg Asn Het Val Tal Lys Ala Cys Gly Cys His 
130 135 



(2) iB^IJS-^8<75tffB : 
( i ) IB^IJcDtttfe : 

(A) : 1 3 975^^ 

(B) M : T5/^ 

(c) mom : -:^m 

(D) hH<Pv- : iSm'K 

( i i ) ^^<DM : m&m 

( V i ) 

(A) : 4-^X5^4 

(F) mmm : b&is 

( i X) 

(A) : S^K 

(B) SP{4 : 1 . . 13 9 

(D) fl!2(Dtffg : /ffi|t = mOP 1 
(x i ) iB5iJ(DBBt£ : iB?iJ#-^8 : 
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Ala Ala Arg Pro Uu Ijs Arg Arg Gin Pro Lys Lys Thr Asn Glu Leu 
15 10 15 

Pro His Pro Asn Lys Leu Pro Gly He Phe Asp Asp Gly His Gly Scr 
20 25 30 

Arg Gly Arg Glu Val Cys Arg Arg His Glu Leu lyr Val Ser Phe Arg 
35 40 45 

Asp Leu Gly Trp Leu Asp Trp Val lie Ala Pro Gin Gly Tyr Ser Ala 
50 55 60 

Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asp Ser Cys Het Asn 
65 70 75 fiO 

Ala Thr Asn His Ala He Leu Gin Sex Leu Val His Leu Met Lys Pro 
85 90 55 

Asp Val Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr 
100 105 110 

Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val He Leu Arg Lys His 
115 120 125 



Arg Asn Hec Val Val Lys Ala Cys Gly Cys His 
130 135 



(2) ^mm^9(Dmm : 

( i ) iB9IJ(Dl*tt : 

(A) : 1 O 1 it 

(B) M : TS/it 

(c) m<D^ : -^m 

(D) H7KPv-:EMtfc 

( i i ) ^"f^a^m : m&m 

( v i ) 

(A) : ^Vf4 

( i X ) 

(A) ^ny^- : m&m 

(B) $|Ji4 : 1 . . 10 1 

(D) fte(Dlf^ : /11lll=CBMP-2 A-FX 
(x i ) WmOiiWi : iB9JS-^9 : 
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Cys Lys Arg His Pro Leu lyr Val Asp Phe Ser Asp Val Gly Trp Asn 
15 10 15 

Asp Trp lie Val Ala Pro Pro Gly Tyr His Ala Phe Tyr Cys His Gly 
20 25 30 

Glu Cys Pro Phe Pro Leu Ala Asp His Lea Asn Ser Thr Asn His Ala 
35 40 45 

lie Val Gin Ihr Leu Val Asa Ser Val Asn Ser Lys lie Pro Lys Ala 
50 55 60 

Cys Cys Val Pro Thr Glu Uu Ser Ala He Ser Het Leu Tyr Leu Asp 
65 70 75 80 

Glu Asn Glu Lys Val Val Leu Lys Asn Tyr Gin Asp Ket Val Val Glu 
85 90 95 

Gly Cys Gly Cys Arg 
100 



(2) iB5ij#^i o<Dmn : 
( i ) mm<o^^ : 

(A) : 1 O 1 TS/^ 

(B) m : Tz^m 
(c) m<om : -:^m 

(D) h7KPv-:Sm=l^ 



(v i ) 

(A) : 7lx^-9-tfx>X 

(F) mmm mm, 

( i X ) 

(A) :Sf^/^- : ^SK 

(B) SP<i : 1 . . 10 1 

(D) <fe(Dlf^ : /11ISI=CBMP-2B-FX 

(x i ) WM(Dtm. : iB5lJ»-^1 O : 
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Cys Arg Arg His Ser Leu Tyx Val Asp Phe Ser Asp Val Cly Trp Asn 
15 10 15 

Asp Trp lie Val Ala Pro Pro GI7 Tyr Gin Ua Phe Tyr Cys His Gly 
20 25 30 

Asp Cys Pro Pbe Pro Leu Ala Asp His Leu Asn Ser Thr Asn His Ala 
35 40 45 

lie Val Gin Ihr Leu Val Asn Ser Val Asa Ser Ser He Pro Lys Ala 
50 55 60 

Cys Cts Val Pro Thr Glu Leu Ser Ala He Ser Met Leu Tyr Leu Asp 
65 70 75 80 

Glu Tyx Asp Lys Val Val Leu Lys Asn Tyr Gin Glu Her Val Val Glu 
85 90 95 

Gly Cys Cly Cys Arg 
100 



( 2 ) IB^lJS^ 1 1 : 
( i ) iB?iJ(Dl4tfe : 

(A) : 1 0 2TSy ^ 

(B) M : T5y ^ 

(c) m<o^ : -^m 
(D) ktHpv- : itm=bt 
( i i ) ^^om : ma« 

( V i ) 

(A) «^ : ^-r P->3 't7va 
( i X ) 

(A) «iq5/4r- : m^m 

(B) SPiii : 1 . . 10 1 

(D) fte(Dlt^ : /<^ISI= D P P - F X 



( X i ) iB9lJ(DsS«t : IB^iJS-^ 1 1 
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Cys Arg Arg His Ser Uu Tyr Val Asp Phe Ser Asp Val Gly Trp Asp 
15 10 IS 

Asp Trp lie Val Ala Pro Uu Gly Tyr Asp Ala Tyr Tyr Cys His Gly 
20 25 30 

Lys Cys Pro Phe Pro Leu Ala Asp His Pbe Asn Ser Thr Asn His Ala 

35 40 45 

Val Val Gin Thr Leu Val Asn Asn Asn Asn Pro Gly Lys Val Pro Lys 
50 55 60 

Ala Cys Cys Val Pro Thr Cln Leu Asp Ser Val Ala Met Leu Tyr Leu 
65 70 75 80 

Asn Asp Gin Ser Thr Val Yal Leu Lys Asn lyr Gin Glu Met Thr Val 
85 90 95 

Val Gly Cys Gly Cys Arg 
100 

( 2 ) mmm^- 1 2 <omn ■. 

( i ) iE5iJ(Dtttt : 

(A) : 1 O ZT^yM 

(B) m : T5.ym. 
(c) mowl : 

(D) hTKPi^- : mm^i^ 
( i i ) ^=F<om : m.&m. 

( V i ) ^3fe 

(A) igjRF : t:7'J**:/^:^*x;u 

( i X ) 

(A) ^^y^- : m&m 

(B) gPii : 1 . . 10 2 

(D) maym^ : y^m=\/GL-Fx 
( X i ) mmtim wimm^ 1 2 : 

Cys Lys Lys Arg His Leu Tyr Val Glu Phe Lys Asp Val Gly Trp Cln 
15 10 15 

Asn Trp Val lie Ala Pro Gin Gly Tyr Met Ala Asn Tyr Cys Tyr Gly 

20 25 30 

Glu Cys Pro Tyr Pro Leu Thr Glu He Leu Asn Gly Ser Asn His Ala 
35 60 *5 
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He Leu Gin Thr Leu Val His Ser He Clu Pro Glu Aap He Pro Leu 
SO 55 60 

Pro Cys Cys Val Pro Thr Lys Met Ser Pro He Ser Met Leu Pbe Tyr 
65 70 75 80 

Asp Asa Asn Asp Asn Val Val Leu Arg His Tyr Glu Asa Het Ala Val 
85 90 95 

Asp Glu Cys Gly Cys Arg 
100 



( 2 ) lE^iJS^ 1 3 ©If $g : 

( i ) mmon.^ : 

(A) : 1 OZT^ym 

(c) mcDm. : -^m 

(D) h7KPv-:itmtfe 

( i i ) ^^(DM : m&m 

(v i ) 

(A) : ^xsr4 
( i x) 

(A) : m^n 

(B) Uit : 1 . . 10 2 

(D) fdKDtf^ : /11ISE=VGR-1 -FX 

( X i ) iBjijoifim : mm^- 1 3 : 

Cys Its Lys Bis Glu Leu Tyr Val Ser Phe Gla Asp Val Gly Trp Gin 
15 10 15 

Asp Trp He He Ala Pro Lys Gly Tyr Ala Ala Asn Tyr Cys Asp Gly 
20 25 30 

Glu cys Ser Phe Pro Leu Asn Ala His Kei Asn Ala Thr Asn His Ala 

35 40 45 

He Val Gin Thr Leu Val His Val Met Asn Pro Clu lyr Val Pro Lys 
50 55 60 

Pro cys Cys Ala Pro Thr Lys Val Asn Ala He Ser Val Leu lyr Phe 
65 70 75 80 

Asp Asp Asn Ser Asn Val He Leu Lys Lys Tyr Arg Asn Met Val Val 
83 90 95 
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Arg Ala Cys Gly Cys His 
100 



(2) iB9im^1 -4(7>1W$S : " 

( i ) iB5iJa)titt : 

(A) : 1 06TZym 

(B) M : 75/^ 

(C) M(D|J[ : 

(D) hTKPv— :amtfe 

( i i ) i^=f-<Dm : 

( i i i ) /\-f TK-b^-r : ISL 

( i v) 7>5^H2>X : ML 

( V i ) 

(A) «^ : 7fx^+>-t°X>X 
(F) : m 

(A) : m&n 

(B) gPii : 1 . . 10 6 

(D) fteCDltlB : /'f^aH = '' GD F- 1 (fx)" 
( X i ) iB?IJ(DsBtt : 1 4 : 

Cys Arg Ala Arg Are Leu Tyr Val Sex Phe Arg Glu Val Gly Trp His 

1 5 :o 15 

Arg Trp Val He Ala fro Arg Gly Phe Leu Ala Asa Tyr Cys Gin Gly 
20 25 30 

Gin Cys Ala teu Pro Val Ala Leu Ser Gly Ser Gly Gly Fro Pro Ala 
35 40 45 

Leu Asn His Ala Val Leu Arg Ala Leu Het Bis Ala Ala Ala Pro Gly 
50 55 60 

Ala Ala Asp Leu Pro Cys Cys Val Pro Ala Arg Leu Ser Pro He Ser 
65 70 75 80 

Val Uu Phe Phe Asp Asn Ser Asp Asn Val Val Leu Arg Gin Tyr Glu 
85 90 95 

Asp Ket Val Val Asp Glu Cys Gly Cys Arg 
100 105 



(2) le^JS^I 5(D^m 



(85) 8-50 1 779 



( i ) iB5iJ(Dll4^ : 

(A) s$ : BT^ym. 

(B) m : 75/^ 

(C) mO)^ : 

(D) h7KPv-:ilMi* 
( i i ) ^^CDM : ^Zf^ K 

( X i ) iB5iJ(DsEit : iE5iJS-§- 1 5 : 

cys Xaa Zaa Zaa Zaa 
1 5 

(2) mm^-i 6omn 

( i ) ifi?iJ<7)1±^^ : 

(A) : 1 8 2 2^*J4 

(B) m .t^m 

(C) : 

(D) HtKp V- : itrntfe 
( i i ) : c D N A 

( i i i ) /N-rTK-tZ^d-^^U : 
( i v) T>5^-fe>X : *!IL 
(v i ) 

(A) : 7tx^-9-ex>X 

(F) mt^m : jsm 

( i X ) ijt^ 

(A) ^^y^— : CDS 

(B) gPii : 4 9. . 1 3 4 1 

(C) 1^^:^;* : UltlCcki) 

(D) fteOJlt^ : /^^= "#Jf^figS6S 

/^!|^= "OP I" 



(86) 



**S¥8-5 0 1 7 7 9 



^^^= "OP I " 

(x i ) IB^iJCDIBte : IH^iJS-^l 6 : 

GCTGCGGGCC CGGACCCCGG AGCCCCGGTA GCGCCTAGAG CCCGCGCG ATG CAC CTTC 57 

Ket His Val 
1 

CGC TCA CTG CGA GCT GCG GCG CCG CAC AGC TTC GTG GCG CTC XGG GCA 105 
Arg Ser Uu Arg Ala Ala Ala Pro His Ser Phe Val Aia Uu Trp Ala 
5 10 15 

CCC CTG TTC CTG CTG CGC TCC GCC CTG GCC GAC TTC AGC CTG GAC AAC 153 
Fro Lea Phe Leu Leu Arg Ser Ala Leu Ala Asp Bke Ser Leu Asp Asn 
20 25 30 35 

GAG GTG CAC TCG AGC TTC ATC CAC CGG CGC CTC CGC AGC CAG GAG CGG 201 
Glu Yal His Ser Ser Phe He His Arg Arg Leu Arg Ser Gin Glu Arg 
40 45 50 

CGG GAG AIG aC CGC GAG ATC CTC TCC ATT TTG GGC TTG CCC CAC CCC 249 
Arg Glu Het Gin Arg Glu He Leu Ser He Leu Gly Leu Pro His Arg 
55 60 65 

CCG CCC CCG CAC CTC CAG GGC AAG CAC AAC TCG GCA CCC AIG TTC ATG 297 
Pro Arg Pro His Leu Gin Gly Lys His Asn Ser Ala Pro Mer Phe Met 
70 75 80 

CIO GAC CTG TAC AAC GCC ATG GCG GTG GAG GAG GGC GGC GGG CCC GGC 345 
Leu Asp Uu Tyx Asn Ala Met Ala Val Glu Glu Gly Gly Gly Pro Gly 
85 90 95 

GGC CAG GGC TTC TCC TAC CCC TAC AAG GCC GTC TTC AGT ACC CAG GGC 393 
Gly Gin Gly Phe Ser Tyr Pro Tyr Lys Ala Val Phe Ser Ihr Gin Gly 
100 105 UO 

CCC CCT CTG GCC AGC CTG CAA GAT AGC CAT TTC CTC ACC GAC GCC GAC 441 
Pro Pro Leu Ala Ser Leu Gin Asp Ser His Phe Leu Thr Asp Ala Asp 
120 125 130 

ATG GTC AIG AGC TTC GTC AAC CTC GTG GAA CAT GAC AAG GAA TTC TTC 489 
Met Val Met Ser Phe Val Asn Leu Val Gin His Asp Lys Glu Phe Phe 
135 1^0 145 

CAC CCA CGC TAC CAC CAT CGA GAC TTC CGG TIT GAT CTT TCC AAG ATC 537 
His Pro Arg Tyr His His Arg Glu Phe Arg Phe Asp Leu Ser Lys He 
150 155 160 

CCA GAA GGG GAA GCT GTC ACG GCA GCC GAA TTC CGG ATC TAC AAG GAC 585 
Pro Glu Gly Glu Ala Val Thr Ala Ala Glu Phe Arg He Tyr Lys Asp 
165 170 175 

TAC ATC CGG GAA CGC TTC GAC AAT GAC ACG TTC CGG ATC AGC GTT TAT 633 
Tyr He Arg Glu Arg Phe Asp Asn Glu Thr Phe Arg He Ser Val Tyr 
180 . 185 190 195 

CAG GTG CTC CAG GAG CAC TTG GGC ACC GAA ICG GAT CTC TIC CTG CTC 681 
Gin Val Leu Gin Glu His Leu Gly Arg Glu Ser Asp Leu Phe Leu Leu 
200 205 210 

GAC AGC CGT ACC CTC TGG GCC TCG GAG GAG CGC TGG CTG GTG TTT GAC 729 
Asp Ser Arg Thr Uu Trp Ala Ser Glu Glu Gly Trp Uu Val Phe Asp 
215 220 225 
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Arc ACA GCC ACC AGC AAC CAC TGG GTG GTC AAT CCG CGG CAC AAC CTG 777 
lie Thr Ala Thr Ser Asn His Trp Val Val Asn Pro Arg His Asn Uu 
230 235 2^0 

CGC CTG CAG CTC TCG CTTG GAG ACG CTG GAT GGG CAG AGC ATC AAC CCC 825 
Cly Leu Gla Lea Ser Val Clu Thr Leu Asp Gly Gin Ser lie Asn Pro 

. OCA 355 



873 



245 250 255 

AAG TIG GCG GGC CTG ATT GGG CGG CAC GGG CCC CAG AAC AAG CAG CCC 
Lys Leu Ala Gly Leu lie Cly Arg His Gly Pro Gin Asa Lys Gin Pro 
260 265 270 275 

TTC ATG GTG GOT TTC TTC AAG GCC ACG GAG GTC CAC TTC CGC AGC ATC 921 
Phe Met Val Ala Phe Phe Lys Ala Thr Glu Val His Phe Arg Ser lie 
280 285 290 

CGG TCC ACG GGG AGC AAA CAG CGC AGC CAG AAC CGC TCC AAG ACG CCC 969 
Arg Ser Thr Gly Ser Lys Gin Arg Ser Gin Asn Arg Ser Lys Thr Pro 
295 300 305 

AAG AAC CAG GAA GCC CTG CGG ATG GCC AAC GTG CCA GAG AAC AGC AGC 1017 
Lys Asn Gin Glu Ala Uu Arg Met Ala Asn Val Ala Glu Asn Ser Ser 
^ 310 315 320 

AGC GAC CAG AGG CAG GCC TGT AAG AAG CAC GAG CTG TAT GTC AGC TTC 1065 
Ser Asp Gin Arg Gin Ala Cys Lys Lys His Glu Leu Tyr Val Ser Pbe 
325 330 335 

CGA GAC CTG GGC TGG CAG GAC TGG ATC ATC GCG CCT GAA CGC TAC GCC 1113 
Arg Asp Leu Gly Trp Gin Asp Trp lie He Ala Pro Glu Gly lyr Ala 
340 345 350 355 

GCC TAC TAC TGT GAG GGG GAG TGT GCC TTC CCT CTG AAC TCC XAC ATC 1161 
Ala T^r Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn Ser Tyr Met 

AAC GCC ACC AAC CAC GCC ATC GTG CAG ACG CTG GTC CAC TTC ATC AAC 1209 
Asn Ala Thr Asn His Ala lie Val Gin Thr Uu Val His Phe He Asn 
375 380 385 

CCG GAA ACG GTG CCC AAG CCC TGC TGT GCG CCC ACG CAG CTC AAT GCC 1257 
Pro Clu Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gin Uu Asn Ala 
390 395 ^00 

ATC TCC GTC CTC TAC TTC GAT GAC ACC TCC AAC GTC ATC CTG AAG AAA 
He Ser Val Uu Tyr Phe Asp Asp Ser Ser Asn Val Ue Uu Lys Lys 
405 410 *15 



1305 



TAC AGA AAC ATG GTG GTC CGG GCC TGT CGC TCC CAC lAGCTCCTCC 1351 
Tyr Arg Asn Met Val Val Arg Ala Cys Gly Cys His 
420 425 430 



GAGAATTCAG ACCCTTTGGG GCCAAGTTTT TCTGGATCCT CCATTGCTCG CCTTGGCCAG 



1411 



(88) 



*#*2p8-5 O 17 7 9 



GAACCAGCAG ACCAACTGCC TTTTGTGAGiL CCTTCCCCTC CCTATCCCOL ACTTTAAAGG 1471 

XGTGAGAGTA TTAGGAAACA TGAGCAGCAT AIGCCTTTTG ATCAGTTTET CAGTGGCAGC 1531 

ATCCAATGAA CAAGATCCTA CAACCTCTGC AGCCAAAACC TAGCAGGAAA A4AAAACAAC 1591 

GCATAAAGAA AAATGGCCGG GCCAGGTCAT TGGCTGGGAA GICTCAGCCA TGCACGGACT 1651 

CGrrrCCAGA GGTAATTATC ACCGCCTACC AGCCAGGCCA CCCAGCCGTG GGAGGAAGGG 1711 

GGCGTGGCAA GGGCTGGGCA CATTCGTGTC TCTGCGAAAG GAAAATTGAC CCGGAAGTTC 1771 

CTGTAAIAAA TGTCACAATA AAAC6AATGA ATGAAAAAAA AAAAAAAAAA A 1822 



( 2 ) IB^lJS^ 1 7 (D^n 

( i ) w&m<o^i)t : 

(A) S$ : 4 3 1 TSy 1^ 

(B) m : Tsy^ 

(D) h7KPv-:lEM^ 

( i i ) ^A^(Dm : m^m 

( X i ) ^mm^Wi : iB9*JS^ 1 7 : 

Met His Val Arg Ser Leu Arg Ala Ala Ala Pro Hifi Ser Phe Val Ala 
15 10 15 

Leu Trp Ala Fro Leu Phe Leu Leu Arg Ser Ala Leu Ala Asp Phe Ser 
20 25 30 

Leu Asp Asn Gltt Val His Ser Ser Phe lie His Arg Arg Leu Arg Ser 
35 40 *5 

Gin Glu Aig Arg Glu Met Gin Arg Glu He Leu Ser He Leu Gly Leu 
50 55 60 

Pro His Arg Pro Arg Pro His Leu Gin Gly Lys His Asn Ser Ala Pro 
65 70 75 80 

Met Phe Met Leu Asn Leu Tyr Asn Ala Met Ala Val Glu Glu Gly Gly 
85 90 ^5 

Gly Pro Gly Gly Gin Gly Phe Ser Tyr Pro Tyr Lys Ala. Val Phe Ser 
^ 100 105 110 

Thr Gin Gly Pro Pro Leu Ala Ser Leu Gin Asp Ser His Phe Leu Thr 
115 120 125 

Asp Ala Asp Met Val Met Ser Phe Val Asn Leu Val Glu His Asp Lys 
130 135 1*0 



1#S¥8- 5 0 1 7 7 9 



Glu Pbe Phe His Pro Arg Tyr His His Arg Glu Phe Arg Phe Asp Leu 
145 150 155 160 

Sex Lys He Pro Glu Gly Glu Ala Val Thr Ala Ala Glu Phe Arg He 
165 no 175 

Tyr Lys Asp Tyr He Arg Glu Arg Phe Asp Asa Glu Thr Phe Arg lie 
' 180 185 190 

Ser Val Tyr Gin Val Leu Gin Glu His Leu Gly Arg Glu Ser Asp Uu 
195 200 205 

Phe Uu Leu Asp Ser Arg Thr Leu Trp Ala Ser Glu Glu Gly Trp Uu 
210 215 220 

Val Pbe Asp lie Thr Ala Thr Ser Asn His Trp Val Val Asn Pro Arg 
225 230 235 240 

His Asn Uu Gly Leu Gin Leu Ser Val Glu Thr Uu Asp Gly Gin Ser 
245 250 255 

Ue Asa Pro Lys Leu Ala Gly Leu lie Gly Arg His Gly Pro Gin Asn 
260 265 270 

Lys Gin Pro Phe Het Val Ala Phe Phe Lys Ala Thr Glu Val His Pbe 
275 280 285 

Arg Ser He Arg Ser Thr Gly Ser Lys Gin Arg Ser Gin Asn Arg Ser 
290 295 300 

Lys Thr Pro Lys Asn Gin Glu Ala Uu Arg Met Ala Asn Val Ala Glu 
305 310 315 320 

Asa Ser Ser Ser Asp Gin Arg Gin Ala Cys Lys Lys His Glu Uu Tyr 
325 330 335 

Val Ser Phe Arg Asp Uu Gly Trp Gin Asp Trp He He Ala Pro Glu 

340 345 350 

Gly Tyr Ala Ala Tyr IJrr Cys Glu Gly Glu Cys Ala Phe Pro Uu Asn 
355 360 365 

Ser TVr Het Asn Ua Thr Asn His Ala He Val Gin Thr Uu Val His 
370 375 380 

Phe He Asn Pro Glu Thr Val Pro Lys Pro Cys Cys Ala Fro Thr Gin 
385 390 395 «0 

Uu Asn Ala He Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val He 
405 410 *15 



Leu Lys Lys Tyr Arg Asn Het Val Val Arg Ala Cys Gly Cys His 
420 425 430 



(2) i2^iJS-^1 SCDttfg : 
( i ) iB5iJ(Dtit>^ : 

(A) : ^ 8 7 3i^mi^ 

(B) m : 

(C) m<0^ : -*M 



(90) 



t#a^8- 5 0 1 7 7 9 



(D) KtKPv^— : 
( i i ) ^A'^Om : c D N A 
( i i i ) 7K4z5^^*i;U : ilL 
( i v) T>^42>X : *SL 
( V i ) 

(A) : t>X5f4 

(F) mmm : h^js 

( i x) 

(A) : CDS 

(B) S|5<4 : 1 O 4. . 13 9 3 

(D) momm : /^«g= "-tff^jje^fiM 
"MOP I " 

/mB = MOP I (CDNA) " 
( X i ) iS5iJ<DlEt£ : iB5U#^ 1 8 : 

CTGOLGCAAG TGACCTCGGG TCCTCGACCG CTGCCCTCCC CCCTCCGCTC CCACCTGGGG 60 
CGGCGCGGGC CCGGTGCCCC GGATCGCGCG TAGAGCCGGC GCG 



TCG CTG CXX: GCT GCG GCG CCA CAC AGC TTC GIG GCG 
Ser Lea Arg Ala Ala Ala Pro His Ser Pbe Val Ala 
5 10 15 

CTC TTC TTG CTG CCC TCC GCC CTG GCC GAT TTC AGC 
Leu Pbe Leu Leu Arg Ser Ala Leu Ala Asp Pbe Ser 
25 30 

GTG CAC TCC AGC TTC ATC CAC CGG CGC CTC CGC AGC 
Val Bis Ser Ser Pbe lie His Arg Arg Uu Arg Ser 
40 45 

GAG ATG CAG CGG GAG ATC CTG TCC ATC TTA GGG TTG 
Glu Het Gin Arg Glu lie Leu Ser lie Leu GI7 Leu 
55 60 



ATG CAC GTG CGC 115 
Her Bis Val Arg 
1 

CTC TGG GCG OCT 163 
Leu Trp Ala Pro 
20 

CTG GAC AiC GAG 211 
Leu Asp Asn Glu 
35 

CAG. GAG CGG CGG 259 
Gin Glu Arg Arg 
50 

CCC CAT CGC CCG 307 
Pro His Arg Pro 
65 



(91) **a2p8-5 0 1 7 7 9 



CGC ccG ac CTC ac gga aag cat aat tcg gcg ccc atg ttc atg ttg 

Atz Pro His Uu Gin Gly Lys His Asn Ser Ala Pro Met Phe Met Leu 
70 75 80 

GAC CTG TAG AAC CCC ATG GCG GTG GAG GAG AGC GGG CCG GAC GGA CAC 
Asv Leu Tyr Asn Ala Met Ala Val Glu Glu Ser Gly Pro Asp Gly Gin 
85 90 95 100 

GGC TTC TCC TAC CCC TAG AAG GCC GTC TTC AGT ACC CAG GGC CCC CCT 
Gly Phe Ser Tyr Pro T^ Lys Ala Val Phe Ser Thr Gin Gly Pro Pro 
105 110 115 

TTA GCC AGC CTG CAG GAC AGC CAT TTC CTC ACT GAC GCC GAC ATG GTC 
Leu Ala Ser Uu Gin A^p Ser His Phe Uu Thr Asp Ala Asp Met Val 
120 125 130 

ATG AGC TTC GTC AAC CTA GTG CAA CAT GAC AAA GAA TTC TTC CAC CCT 
Met Ser Phe Val Asn Leu Val Glu His Asp Lys Glu Phe Phe His Pro 
135 140 1^5 

CGA TAC CAC CAT CGG GAG TTC CGG ITT GAT err TCC AAG ATC CCC GAG 
Arg Tyr His His Arg Glu Phe Arg Phe Asp Leu Ser Lys He Pro Glu 
150 155 160 

GGC GAA CGG GTG ACC GCA GCC GAA TTC AGG ATC TAT AAG GAC TAC ATC 
Gly Glu Arg Val Thr Ala Ala Glu Phe Arg He Tyr Lys Asp Tyr lie 
165 170 175 180 

CGG GAG CGA TTT GAC AAC GAG ACC TTC CAG ATC ACA GTC TAT CAG GTG 
Arc Glu Arg Phe Asp Asn Glu Thr Phe Gin lie Thr Val Tyr Gin Val 
* 185 190 195 

CTC CAG GAG CAC TCA GCC AGG GAC TCG GAC CTC TTC TTG CTG GAC AGC 
Leu Gin Glu Bis Ser Gly Arg Glu Ser Asp Uu Phe Leu Leu Asp Ser 
200 205 210 

CGC ACC ATC TGG OCT TCT GAG GAG GGC TGG TTOiSK^gSl^^ ^ ACA 
Arg Thr lie Trp Ala Ser Glu Glu Gly Trp Icu VSE^l^feOfc He Thr 
215 220 225 

CCC ACC AGC AAC CAC TGG GTG GTC AAC CCT CGG CAC AAC CTG GGC TIA 
Ala Thr Ser Asn His Ttp Val Val Asn Pro Arg His Asn Leu Gly Leu 
230 235 240 

CAG CTC TCT CTC GAG ACC CTG GAT CGC CAC ACC ATC AAC CCC AAG CTG 
Gin Leu Ser Val Glu Thr Leu Asp Gly Cln Ser He Asn Pro Lys Leu 
245 250 255 260 

GCA GGC CIG ATT GGA CGG CAT GGA CCC CAG AAC AAG CAA CCC ITC ATG 
Ala Gly Leu He Gly Arg His Gly Pro Gin Asn Lys Gin Pro Phe Met 
265 270 275 



355 



403 



451 



499 



547 



595 



643 



691 



739 



787 



835 



883 



931 



(92) 



^gsps-S 0 17 7 9 



GTG GCC TTC TIC AAG GCC ACG GAA GTC CAT CTC CGT ACT ATC CGG TCC 979 
Val Ala Phe Phe Lys Ala Thr Glu Val His Leu Arg Ser lie Arg Ser 
280 285 290 

ACG GGG GGC AAG CAG CGC AGC CAG AAT CGC ICC AAG ACG CCA AAG AAC 1027 
Ibr Gly Gly Lys Gin Arg Ser Gin Asn Arg Ser Lys Thr Pro Lys Asa 
295 300 305 

CAA GAG GCC CTG AGG ATG GCC ACT GTG GCA GAA AAC AGC AGC ACT GAC 1075 
Gin Glu Ala Leu Arg Bet Ala Ser Val Ala Glu Asn Ser Ser Ser Asp 
310 315 320 

CAG AGG CAG GCC TGC AAG AAA CAT GAG CTG lAC GTC AGC TTC CGA GAC 1123 
Gin Arg Gin Ala Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg Asp 
325 330 335 340 

CTT GGC TCG CAG GAC TGG ATC ATT GCA CCX GAA GGC TAT GCT GCC XAC 1171 
Uu Gly Trp Gin Asp Trp lie lie Ala Pro Glu Gly Tyr Ala Ala Tyr 
' 345 350 355 

TAC TGT GAG GGA GAG TCC GCC TTC CCT CTG AAC TCC TAC ATC AAC GCC 1219 
Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asa Ser Tyr Met Asn Ala 
' 360 365 370 

ACC AAC CAC GCC ATC GTC CAG ACA CTG GTT CAC TTC AIC AAC CCA GAC 1267 
Thr Asn His Ala He Val Gin Thr Leu Val His Phe lie Asn Pro Asp 
375 380 385 

ACA GTA CCC AAG CCC TCC TGT GCC CCC ACC CAG CTC AAC GCC ATC TCT 1315 
Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gin Leu Aisn Ala He Ser 
390 395 *00 

GTC CTC TAC TTC GAC GAC AGC TCT AAT GTC GAC CTG AAG AAC TAC ACA 1363 
Val Leu Tyr Phe Asp Asp Ser Ser Asn Val Asp Leu Lys Lys Tyr Arg 
405 *10 *15 "0 

AAC ATG GTG CTC CGG GCC TGT GGC TGC CAC XAGCTCITCC TGA6ACCCTG 1«13 
Asn Bet Val Val Arg Ala Cys Gly Cys His 
425 430 

ACCTTTGCGG GGCCACACCT TTCCAAATCT TCGATCTCTC ACCAICXAAC TCTCTCACTG 1473 

CCCACCTTGG CGAGGAGAAC AGACCAACCT CTCCTGAGCC TTCCCTCACC ICCCAACCGG 1533 

AAGCATGTAA GGGTTCCAGA AACCTGAGCG TGCAGCAGCT GAIGACCGCC CTITCCTTCT 1593 

GGCACGTGAC GGACAAGATC CIACCAGCTA CCACAGCAAA CGCCXAAGAG CAGGAAAAAT 1653 

GTCTGCCAGG AAAGTCTCCA GTGTCCACAT GGCCCCTGGC GCTCTGAGrC TTIGAGGAGT 1713 

AATCGCAAGC CTCGTTCAGC TGCACCAGAA GGAAGGGCTT AGCCAGGGTG GGCGCTGGCG 1773 

TCTGTGTTGA AGGGAAACCA AGCAGAAGCC ACTGtAATGA TATGTCACAA TAAAACCCAT 1833 



GAATGAAAAA AAAA/IAAAAA AAAAAAAAAA AAAAGAATTC 

( 2 ) IB^iJS-^- 1 9 0lf fS : 
( i ) iB5IJ(©1±tfe : 

(A) : 4 3 OTSy^ 

(B) m.:T^jn. 



(93) 



8-5 0 1 7 7 9 



(D) KtKPv- : iSmt^ 

( i i ) ^A^(Dm : m&m. 

( X i ) mmoBm. ■. ib^ij*-^ i q : 

Met His Val Arg Sex Leu Arg Ala Ala Ala fro His Ser ?he Val Ala 
1 5 10 15 

Leu Trp Ala Pro Leu Phe Leu Leu Arg Ser Ala Uu Ala Asp Pbe Ser 

20 25 30 

Leu Asp Asn Glu Val His Ser Ser Phe lie His Arg Arg Lea Arg Ser 
35 1,0 *5 

Gin Glu Arg Arg Glu Met Gin Arg Glu lie Leu Ser He Leu Cly Uu 
50 55 60 

Pro His Arg Pro Arg Pro His Leu Gin Gly Lys His Asn Ser Ala Pro 
65 70 '5 

Met Phe Met Uu Asp Leu Tyr Asn Ala Het Ala Val Glu Glu Ser Gly 

85 90 'J 

Pro Asp Gly cm Gly Phe Ser lyr Pro Tyr Lys Ala Val Phe Ser Thr 
100 105 

Gin Gly Pro Pro Leu Ala Ser Leu Gin Asp Ser His Phe Leu Thr Asp 

115 120 125 

Ala Asp Met Val Met Ser Phe Val Asn Leu Val Glu His Asp Lys Glu 
130 135 1*0 

Phe Phe His Pro Arg Tyr His His Arg Glu Phe Arg Phe Asp Leu Ser 
145 150 155 1*0 

Lys He Pro Glu Gly Glu Arg Val Thr Ala Ala Clu Phe Arg lie Xyr 
165 170 

Lys Asp Tyr He Arg Glu Arg Phe Asp Asa Clu Thr Phe Gin lie Thr 



180 



Val Tyr Gin Val Uu Gin Glu His Ser Gly Arg Glu Ser Asp Uu Phe 
' 195 200 205 



(94) 



4*a^8-5 0 1 7 7 9 



Leu Um Asp Sex Arg Thr lie Trp Ala Ser Glu Glu Gly Trp Leu Val 
210 215 220 

Phe Asp He Ihr Ala Thr Ser Asn His Trp Val Val Asn Pro Arg His 
225 230 235 240 

Asn Utt Gly Uu Gin Leu Sex Val Glu Thr Leu Asp Gly Gin Ser He 
245 250 255 

Asn Pro Lys Uu Ala Gly Leu He Gly Arg His Gly Pro Gin Asn Lys 
260 265 270 

Gin Pro Phe Met Val Ala Phe Phe Lys Ala Thr Glu Val His Leu Arg 

275 280 285 

Ser He Arg Ser Thr Gly Gly Lys Gin Arg Ser Gin Asn Arg Ser Lys 
290 295 300 

Thr Pro Lys Asn Gin Glu Ala Leu Arg Met Ala Ser Val Ala Glu Asn 
305 310 315 320 

Sex Ser Ser Asp Gin Arg Gin Ala Cys Lys Lys His Glu Leu Tyr Val 
325 330 335 

Ser Phe Arg Asp Leu Gly Trp Gin Asp Trp He He Ala Pro Glu Gly 
340 345 350 

Tyr Ala Ala TVr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn Ser 
355 360 365 

Tyr Het Asn Ala Thr Asn His Ala He Val Gin Thr Uu Val His Phe 
370 375 380 

He Asn Pro Asp Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gin Leu 
385 390 395 ^00 

Asn Ala He Ser Val Leu TJrr Phe Asp Asp Ser Ser Asn Val Asp Uu 
405 410 415 

Lys Lys Tyr Arg Asn Het Val Val Arg Ala Cys Gly Cys His 
420 425 «30 



(2) nmm^z ocDitfg : 

( i ) ^m<D^^ : 

(A) : 1 7 2 3 

(B) m : mm, 
(c) ma)^ : 

(D) ktkp V- : ism^K 

( i i ) ^A=i'<Dm : c D N A 



( V i ) 

(A) : 7tv^1J-ex>X 

(F) mwtm : mm 



(95) 



i^B.W- 8-50 1 779 



(A) : CDS 

(B) : 4 9 O. . 1 6 9 6 

(D) momm : ymm= "mm^&m 

ym^ = " h OP 2-P P" 
/^;J-|B=hOP2 (cDNA) " 
( X i ) W&momWL : iB5iJS-^2 O : 

GGCGCCGGCA GAGCAGGAGT GGCTGGAGGA GCTGTGGTTG GAGCAGGAGG TGGCACGCCA 60 

GGGCTGGAGG GCTCCCTATG AGIGGCGGAG ACGGCCCAGG AGGCGCTGGA GCAACAGCTC 120 

CCACACCGCA CCAAGCGGTG GCTCCAGGAG CTCGCCCATC GCCCCTGCGC TGCTCGGACC 180 

GCGGCCACAG CCGGACTGGC GGGTACGGCG GCGACAGACG CAITGGCCGA GAGTCCCAGT 240 

CCGCAGAGTA GCCCCGGCCT CGAGGCGGTG GCGTCCCGGT CCTCTCCCTC CAGGAGCCAG 300 

GACAGGTGTC GCGCGGCGGG GCTCCAGGGA CCGCGCCTGA GGCCGGCTGC CCGCCCGTCC 360 

CGCCCCGCCC CGCCCCCCGC CGCCCGCCGA GCCCAGCCTC CTTGCCGTCG GGGCCTCCCC 420 

AGGCCCTGGG TCGGCCGCGG AGCCGATGCG CGCCCGCTGA GCGCCCCAGC TGACCGCCCC 480 

CGGCCTGCC ATG ACC GCG CTC CCC GGC CCG CTC TGG CTC CTG GGC CTG 528 
Het Thr Ala Leu Pro Gly Pro Leu Xrp Leu Leu Gly Leu 
1 5 10 

GCG CTA TGC CCG CTG GGC GGG GGC GGC CCC GGC CTG CCA CCC CCG CCC 576 
Ala Leu Cys Ala Leu Gly Gly Gly Gly Pro Gly Leu Arg Pro Pro Pro 
15 20 25 

GGC TGT CCC CAG CGA CGT CTG GGC GCG CGC GAG CGC CGG GAC GTG CAG 624 
Gly Cys Pro Gin Arg Arg Leu Gly Ala Arg Glu Arg Arg Asp Val Gin 
30 35 40 45 

CGC GAG ATC CTG GCG GTG CTC GGG CTC CCT GGG CGG CCC CGG CCC CGC 672 
Arg Glu lie Leu Ala Val Leu Gly. Uu Pro Gly Arg Pro Arg Pro Arg 
50 55 oO 

GCG CCA CCC GCC GCC TCC CGG CTG CCC GCG TCC GCG CCG CTC TTC ATG 720 
Ala Pro Pro Ala Ala Ser Arg Leu Pro Ala Ser Ala Pro Leu Phe Het 
65 70 75 

CTG GAC CTG TAC CAC GCC ATG GCC GGC GAC GAC GAC GAG GAC GGC GCG 768 
Uu Asp Uu IVr His Ala Met Ala Gly Asp Asp Asp Glu Asp Gly Ala 
80 85 90 



(96) t#S¥8-5 O 17 7 9 



CCC GCG OIG CGG CGC CTG GGC CGC GCC GAC CTG GTC ATG AGC TTC GTT 816 
Pro Ala Glu Arg Axg Leu Gly Arg Ala Asp Leu Val Uet Ser Phe Yal 
95 100 105 

AAC ATG GIG GAG CGA GAC CGT GCC CTG GGC CAC CAG GAG CCC CAT TGG 864 
Asn Met Val Glu Arg Asp Arg Ala Leu Gly His Gin Glu Pro His Trp 
110 115 120 125 

AAG GAG TTC CGC TTT GAC CTG ACC CAG ATC CCG GCT GGG GAG GCG GTC 912 
Lys Glu Phe Arg Phe Asp Leu ThT Gin lie Pro Ala Gly Glu Ala Val 
130 135 140 

ACA GCT GCG GAG TTC CCG ATT TAC AAG GTG CCC AGC ATC CAC CTG CTC 960 
Thr Ala Ala Glu Phe Arg lie Tyr Lys Val Pro Ser He His Leu Leu 
145 150 155 

AAC AGG ACC CTC CAC GTC AGC ATG TTC CAG GTG GTC CAG GAG CAG TCC 1008 
Asn Arg Thr Leu His Val Ser Her Phe Gin Val Val Gin Glu Gin Ser 
160 165 170 

AAC AGG GAG TCT GAC TIG TTC TTT TTG GAT CTT CAG ACG CTC CGA GCT 1056 
Asn Arg Glu Ser Asp Leu Phe Phe Leu Asp Leu Gin Thr Leu Arg Ala 
175 180 185 

GGA GAC GAG GGC TGG CTG GTG CTG CAT GTC ACA GCA GCC AGT GAC TGC 1104 
Gly Asp Glu Gly Trp Leu Val Leu Asp Val Thr Ala Ala Ser Asp Cys 
190 195 200 205 

TGG TTG CTG AAG CGT CAC AAG GAC CTG GGA CTC CGC CTC TAT GTG GAG 1152 
Trp Leu Leu Lys Arg Bis Lys Asp Leu Gly Leu Arg Leu Tyr Val Glu 
21D 215 220 

ACT GAG GAC GGG CAC AGC GTG GAT CCT GGC CTG GCC GGC CTG CTG GGT . 1200 
Thr Glu Asp Gly His Ser Val Asp Pro Gly Leu Ala Gly Leu Leu Gly 
225 230 235 

CAA CGG GCC CCA CGC TCC CAA CAG CCT TTC GTG GTC ACT TTC TTC AGG 1248 
Gin Arg Ala Pro Arg Ser Gin Gin Pro Phe Val Val Thr Phe Phe Arg 
240 245 250 

GCC AGT CCG AGT CCC ATC CGC ACC CCT CGG GCA GTG AGG CCA CTG AGG 1296 
Ala Ser Pro Ser Pro He Arg Thr Pro Arg Ala Val Arg Pro Leu Arg 
255 260 265 

AGG AGG CAG CCG AAG AAA AGC AAC GAG CTG CCG CAG GCC AAC CGA CTC 1344 
Arg Arg Gin Pro Lys Lys Ser Asn Glu Leu Pro Gin Ala Asn Arg Leu 
270 275 280 285 

CCA GGG ATC TIT GAT GAC GTC CAC GGC TCC CAC GGC CGG CAG GTC TGC 1392 
Pro Gly He Phe Asp Asp Val His Gly Ser His Gly Arg Gin Val Cys 
290 295 300 



(97) 



1#a^8-5 0 1 7 7 9 



CGT CGG CAC GAG CTC TAC CTC AGC TTC CAG GAC CTC GGC TGG CTG GAC 1440 
Arg Arg Els Glu Leu T^r Val Ser fhe Gin Asp Leu Gly Trp Leu Asp 
305 310 315 

TGG GTC ATC GCT CCC CAA GGC TAG TCG GCC TAT TAC TGT GAG GGG GAG 1488 
Trp Val He Ala Pro Gin GI7 lyr Ser Ala Tyr Tyr Cys Glu Gly Glu 
320 325 330 

TGC TCC TTC CCA CTG GAC TCC TGC ATG AAT GCC ACC AAC CAC GCC ATC 1536 
Cys Ser Pbe Pro Leu Asp Ser Cys Her Asn Ala Thr A^n His Ala lie 
335 340 345 

CTG CAG TCC CTG GTG CAC CTG ATG AAG CCA AAC GCA GTC CCC AAG GCG 1584 
Leu Gin Ser Leu Val His Leu Her Lys Pro Asn Ala Val Fro Lys Ala 
350 355 360 365 

TGC TGT GCA CCC ACC AAG CTG AGC GCC ACC TCT GTG CTC TAC TAT GAC 1632 
Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp 
370 375 380 

AGC AGC AAC AAC GTC ATC CTG CGC AAA GCC CGC AAC ATG GTG GTC AAG 1680 
Ser Ser Asn Asn Val lie Leu Arg Lys Ala Arg Asn Mer Val Val Lys 
385 390 395 

GCC TGC GGC TGC CAC T GACTCAGCCC GCCCAGCCCT ACTGCAG 1723 
Ala Cys Gly Cys His 
400 

(2) mm^z 1 (Dmm : 

( i ) iB^lJCDtttfe : 

(A) : 4 0 27Sy ^ 

(B) m : TS/K : 
(D) KtKPv- : iimt»; 

( i i ) ^A^com : m&m 

(x i ) w^mmm mmm^z i : 

Her Thr Ala Leu Pro Gly Pro Leu Trp Leu Leu Gly Leu Ala Leu Cys 
15 10 15 

Ala Leu Gly Gly Gly Gly Pro Gly Leu Arg Pro Pro Pro Gly Cys Pro 
20 25 30 

Gin Arg Arg Leu Gly Ala Arg Glu Arg Arg Asp Val Gin Arg Glu He 
35 40 45 

Leu Ala Val Leu Gly Leu Pro Gly Arg Pro Arg Pro Arg Ala Pro Pro 
50 55 60 



*#a2F8-5 O 17 7 9 



Ala Ala Sex Arg Leu Pro Ala Ser Ala Pro Leu Pbe Het Leu Asp Leu 
65 70 75 80 

Tyr His Ala Het Ala Gly Asp Asp Asp Glu Asp Gly Ala Pro Ala Glu 
65 90 95 

Arg Arg Leu Gly Arg Ala Asp Leu Val Met Ser Phe 7ai Asn Met Val 
100 105 110 

Glu Arg Asp Arg Ala Leu Gly His Gin Glu Pro His Trp Lys Glu Phe 
115 120 125 

Arg Phe Asp Leu Ihr Gin lie Pro Ala Gly Glu Ala 7al Thr Ala Ala 
130 135 lAO 

Glu Phe Arg He Tyr Lys Val Pro Ser He His Leu Leu Asn Arg Ihr 
145 150 155 160 

Leu His Val Ser Met Phe Gin Val Val Gin Glu Gin Ser Asn Arg Glu 

165 170 175 

Ser Asp Leu Phe Phe Leu Asp Leu Gin Thr Leu Arg Ala Gly Asp Glu 
180 1S5 190 

Gly Trp Leu Val Leu Asp Val Thr Ala Ala Ser Asp Cys Trp Leu Leu 
195 200 205 

Lys Arg His Lys Asp Leu Gly Leu Arg Leu Tyr Val Glu Thr Glu Asp 
210 215 220 

Gly His Ser Val Asp Pro Gly Leu Ala Gly Leu Leu Gly Gin Arg Ala 
225 230 235 240 



Pro Arg Ser Cln Gin Pro Phe Val Val Thr Phe Phe Arg Ala Ser Pro 
245 250 255 

Ser Pro He Arg Thr Fro Arg Ala Val Arg Pro Leu Arg Arg Arg Gin 
260 265 270 

Pro Lys Lys Ser Asn Glu Leu Pro Gin Ala Asn Arg Leu Pro Gly He 
275 280 285 

Phe Asp Asp Val His Gly Ser His Gly Arg Gin Val Cys Arg Arg His 
290 295 300 

Glu Leu Tyr Val Ser Phe Gin Asp Leu Gly Trp Leu Asp Trp Val He 
305 310 315 320 

Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly Glu Cys Ser Phe 
I 325 330 335 

Pro Leu Asp Ser Cys Het Asn Ala Thr Asn His Ala He Leu Gin Ser 
340 345 350 



Leu Val His Leu Met Lys Pro Asn Ala Val Pro Lys Ala Cys Cys Ala 
355 360 365 

Pro Thr Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn 
370 375 380 

Asn Val He Leu Arg Lys Ala Arg Asn Met Val Val Lys Ala Cys Gly 
385 390 395 4pO 

Cys His 



(99) 
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(2) iB9iJS#2 2CDlt$B 

( i ) IB^iJcDttt^ : 

( A) : 1 9 2-e^»>tf 

(B) m : 

(c) mcD^ : 

(D) ktkpv- : mm^ 

( V i ) S3l5 

(A) ^Vf^ : t^X5f4 

(F) mt^m : fibl^ 

(A) ^^y^^— : CDS 

(B) gP^a : 9 3. . 1 2 8 9 

(D) <fe(Dti« : /^sg= ''-wmmm&m 

/Mif^= "mOP 2-P P" 
/{^IB= "mOP2 cDNA" 
( X i ) IB^IJCDIBK : iB9iJS-^2 2 : 

GCCAGGCACA GGTGCGCCGT CIGGTCCTCC CCGTCTGGCG TCAGCCGAGC CCGACCAGCT 60 



ACCAGTGGAT GCGCGCCGGC TGAAAGTCCG AG ATG GCT 

Het Ala 



ATG CGT CCC GGG CCA 
Ker Arg Pro Gly Pro 



113 



CTC TGG CTA TTG GGC CTT GCT CTG TGC GCG CTG 
Leu Trp Leu Leu Gly Leu Ala Leu Cys Ala Leu 



CGA CCC GGC CAC GGT 
Gly Gly Gly His Gly 
20 



161 



10 15 



CCG CGT CCC CCG CAC ACC TGT CCC CAG CGT CGC 
Fro Arg Fro Pro His Thr Cys Pro Gin Arg Arg 



25 30 



CTG GGA GCG CCC GAG 
Leu Gly Ala Arg Glu 
35 



CGC CGC GAC ATG CAG CGT GAA ATC CTG GCG GTG 
Arg Arg Asp Het Gin Arg Glu lie Leu Ala Val 
40 45 50 



CTC GGG CTA CCG GGA 
Leu Gly Leu Pro Gly 
55 



257 



(100) 
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CGG CCC CGA CCC CGX GCA CM CCC GCC GCT GCC CGG CiU^ CCA 6CG TCC 305 
Arg Pro Axg Fro Arg Ala Gin Fro Ala Ala Ala Arg Gin Fro Ala Ser 
60 65 70 

GCG CCC CTC TTC ATC TXG CAC CXA TAC CAC GCC ATG ACC GAT GAC GAC 353 

Ala. Fro Leu Fhe Het I^u A^p Leu Tyr His Ala H«.t 'Ehr Asp Asp A5p _ _ . 

75 80 85 

GAC GGC CGG CCA CCA CAG GCT CAC TTA GGC CGT GCC GAC CTG GTC ATG 401 
Asp Gly Gly Fxo Fro Gin Ala His Leu Gly Arg Ala Asp Leu Yal Hex 
90 95 100 

AGC TTC GTC AAC ATG GTG GAA CGC GAC CGT ACC CTC GCC TAC CAG GAG 449 
Ser Fbe Val Ass Uet Val Glu Arg Asp Arg Thx Leu GI7 Tyr Gin Glu 
105 110 115 

CCA CAC TGG AAG GAA TTC CAC TTT GAC CTA ACC CAG ATC CCT GCT GGG 497 
Fro His Trp Lys Glu Fhe His Fhe Asp Leu Thx Gin He Fro Ala Gly 
120 125 130 135 

GAG GCT GTC ACA GCT GCT GAG TTC CGG ATC TAC AAA GAA CCC AGC ACC 545 
Glu Ala Val Thr Ala Ala Glu Fhe Arg He Tyr Lys Glu Fro Ser Thz 
140 145 150 

CAC CCG CTC AAC ACA ACC CTC CAC ATC AGC ATG TTC GAA GTG GTC CAA 593 
His Fro Leu Asn Thr Thr Leu His He Ser Uet Fhe Glu Val Val Gin 
155 160 165 

GAG CAC TCC AAC AGG GAG TCT GAC TTG TTC TTT TTG GAT CTT CAG ACG 641 
Glu His Ser Asn Arg Glu Ser Asp Leu Fhe Fhe Leu Asp Leu Gin Thr 
170 175 180 

CTC CGA TCT GGG GAC GAG GGC TGG CTG GTG CTG GAC ATC ACA GCA GCC 689 
Leu Arg Ser Gly Asp Glu Gly Trp Leu Val Leu Asp He Thr Ala Ala 
185 190 195 

ACT GAC CGA TGG CTG CTG AAC CAT CAC AAG GAC CTG GGA CTC CGC CTC 737 
Ser Asp Arg Trp Leu Leu Asn His His Lys Asp Leu Gly Leu Arg Leu 
200 205 210 215 

TAT GTG GAA ACC GCG GAT GGG CAC AGC ATG GAT CCT GGC CTG GCT GGT 785 
TjT Val Glu Thr Ala Asp Gly His Ser Met Asp Fro Gly Leu Ala Gly 
220 225 230 

CTG CTT GGA CGA CAA GCA CCA CGC TCC AGA CAG CCT TTC ATG GTA ACC 833 
Leu Leu Gly Arg Gin Ala Fro Arg Ser Arg Gin Fro Fhe Het Val Thr 
235 240 245 

TTC TTC AGG GCC AGC CAG AGT CCT GTG CGG GCC CCT CGG GCA GCG AGA 881 
Fhe Fhe Arg Ala Ser Gin Ser Pro Val Arg Ala Fro Arg Ala Ala Arg 
250 255 260 
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CCA CTG AAG AGG AGG CAG CCA AAG AAA ACG AAC GAG CTT CCG CAC CCC 529 
Pro Uu Lys Arg Arg Gin Pro Lys Lys Thr Asn Glu Uu Pro His Pro 
265 270 275 

AAC AAA CTC CCA GGG ATC TTT GAT GAl GGC CAC GGT TCC CGC GGC AGA 977 
Asn Lys Leu Pro Cly lie Phe Asp Asp Gly His Gly Ser Arg Gly Arg 
280 285 290 295 

GAG GTT TGC CGC AGG CAT GAG CTC TAC GTC AGC TIC CGT GAC CTT GGC 1025 
Glu Val CVS Arg Arg His Glu Leu Tyr Val Ser Phe Arg Asp Leu Gly 
300 305 310 

TGG CTG GAG TGG GTC ATC GCC CCC CAG GGC TAC TCT GCC TAT TAC TGT 1073 
Trp Leu Asp Trp Yal He Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr Cys 
315 320 325 

GAG GGG GAG TGT GCT TTC CCA CTG GAC TCC TGT ATG AAC GCC ACC AAC 1121 
Glu Gly Glu Cys Ala Phe Pro Leu Asp Ser Cys Her Asn Ala Thr Asn 
330 335 340 

CAT GCC ATC TTG CAG TCT CTG GTG CAC CTG ATG AAG CCA GAT GTT GTC 1169 
His Ala lie Leu Gin Ser Uu Val His Leu Met Lys Pro Asp Val Val 
345 350 355 

CCC AAG GCA TGC TGT GCA CCC ACC AAA CTG AGT GCC ACC TCT GTG CTG 1217 
Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr Ser Val Uu 
360 365 370 375 

TAC TAT GAC AGC AGC AAC AAT GTC ATC CTG CGT AAA CAC CGT AAC ATG 1265 
Tyr Tyr Asp Ser Ser Asn Asn Val He Uu Arg Lys His Arg Asn Met 
380 3a5 390 

CTG GTC AAG GCC TGT GGC TCC CAC TGAGGCCCCC CCCAGCATCC TGCTTCTACT 1319 
Val Val Lys Ala Cys Gly Cys His 
395 



ACCTTACCAT 


CTGGCCGGGC 


CCCTCTCCAG 


AGGCAGAAAC 


CCTTCXATGT 


TATCATAGCT 


1379 


CAGACAGGGG 


CAATGGGAOG 


CCCTTCACTT 


CCCCTGGCCA 


CTTCCTGCIA 


AAATXCTGGT 


1439 


CTTTCCCAGT 


TCCTCTGTCC 


TTCATGGGGT 


TTCGGGGCXA 


TCACCCCGCC 


CTCTCCAICC 


1499 


TCCTACCCCA 


ACCAXAGACT 


GAATGCACAC 


AGCATCCCAG 


AGCXAICCTA 


ACTGAGAGGT 


1559 


CTGGGCTCAG 


CACTGAAGGC 


CCACATGAGG 


AAGACTGATC 


crrccccAic 


CTCACCCCAC 


1619 


AATGGCAAAT 


TCTGGATGCT 


CTAAGAAGGC 


CCTGGAAITC 


TAAACTAGAT 


GATCTGGGCT 


1679 


CTCTGCACCA 


TTCATTGTGG 


CAGITGGGAC 


ATTTTXAGCT 


AXAACAGACA 


CATACACTXA 


1739 


GATCAATGCA 


TCGCTGXACX 


CCXTGAAATC 


AGAGCTAGCT 


TGTXAGAAAA 


AGAAXCAjGAG 


1799 


CCAGGIATAG 


CGGTGCATGT 


CARAATCCC 


AGCGCTAAAC 


AGACAGAGAC 


AGGAGAATCT 


1859 



CTGTGAGTTC AJUKK;CACAT AGAAAG&GCC TGTCTCGGGA GCAGGAMAA AAAAAM&AC 1919 
GGAATTC 1926 

(2) mm^2 3(Dmm : 

( i ) iB5IJ(7)'l±=K : 

(A) S$ : 3 9 97 5/^ 
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(B) miT^ym. 

(D) h7t^°Pv-:®mtt 

( i i ) ^A^oM : mi&m 

(x i ) mmotm : mm^z 3 : 

Met Ala Met Arg Pro Gly Pro Leu Trp Leu Uu Gly Leu Ala Leu Cys 
15 10 IS 

Ala Leu Gly Gly Gly His Gly Pro Arg Pro Pro His Ihr Cys Pro Gin 
20 25 30 

Aig Arg Leu Gly Ala Axg Clu Arg Arg Asp Met Gin Arg Glu lie Leu 
35 40 A5 

Ala Val Leu Gly Leu Pro Gly Arg Pro Arg Pro Arg Ala Cla Pro Ala 

50 55 60 

Ala Ala Arg Gla Pro Ala Ser Ala Pro Leu Phe Met Leu Asp Uu Tyx 
65 70 75 60 

His Ala Met ttr Asp Asp Asp Asp Gly Gly Pro Pro Gin Ala His Leu 
85 90 95 

Gly Arg Ala Asp Leu Val Met Ser Phe Val Asa Met Val Glu Arg Asp 
100 105 110 

Arg Thr Uu Gly Tyr Gin Glu Pro His Trp Lys Glu Phe His Phe Asp 
115 120 125 

Uu Thr Gin He Pro Ala Gly Glu Ala Val Thr Ala Ala Glu Phe Arg 
130 135 140 

He Tyr Lys Glu Pro Ser Thr His Pro Uu Asn Thr Thr Uu His lie 
145 150 155 160 

Ser Met Phe Glu Val Val Gin Glu His Ser Asa Arg Glu Ser Asp Uu 
165 170 175 

Phe Phe Uu Asp Uu Gla Thr Uu Arg Ser Gly Asp Glu Gly Trp Uu 
180 185 190 
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Val Uu Asp He Tbr Ala Ala Ser Asp Arg Trp Leu Leu Asn His His 
195 200 205 

Lys Asp Leu Gly Leu Arg Leu Tyr Val Glu Thr Ala Asp Gly His Ser 
210 215 220 

Met Asp Pro Gly Leu Ala Gly Leu Leu Gly Arg Gin Ala Pro Arg Ser 
225 230 235 240 

Arg Gin Pro Phe Met Val Thr Phe Phe Arg Ala Ser Gin Ser Pro Val 
245 250 255 

Arg Ala Pro Arg Ala Ala Arg Pro Leu Lys Arg Arg Cln Pro Lys Lys 
260 265 270 

Thr Asn Glu Uu Pro His Pro Asn Lys Uu Pro Gly He Phe Asp Asp 
275 280 285 

Gly His Gly Sex Arg Gly Arg Glu Val Cys Arg Arg His Glu Leu lyr 
290 295 300 

Val Ser Phe Arg Asp Leu Gly Trp Leu Asp Trp Val He Ala Pro Gin 
305 310 315 320 

Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asp 
325 330 335 

Ser cys ttet Asn Ala Thr Asn flis Ala He Uu Gin Ser Leu Val His 
340 345 350 

Leu Met Lys Pro Asp Val Val Pro Lys Ala Cys Cys Ala Pro Thr Lys 
355 360 365 

Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val He 
370 375 380 

Leu Arg Lys His Arg Asn Met Val Val Lys Ala Cys Gly Cys His 
385 390 395 



(2) Wimm^2 4(DWfB : 
( i ) iB9lJ(Dtitfe : 

(A) : 1 3 6 S^SS* 

(B) m : mm 

(c) mo)^ : -^m 
(D) hTt^p V- : mm^ 

( i i ) ^A^COm : c DN A 

(A) ^ny^- : CDS 

(B) SPii : 1 . . 13 6 8 

(x i ) WimmiB : iB5iJS-^2 4 : 



(104) 
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ATG TCG GGA CTG CGA AAC ACC TCG GAG GCC GTX CCA GTG CTC GCC TCC 
Met Ser Gly Leu Arg Asn Thr Ser Glu Ala Vai Ala Val Uu Ala Sex 
1 5 10 15 

CTG GGA CTC GGA ATG GTT CTG CTC ATG CTC GTG GCG ACC ACG CCG CCG 
Leu Gly Leu Gly Met -Val Uu Leu Met Phe Val Ala Thr Thr Pro Pro 
20 25 30 

GCC GCT GAG GCC ACC CAG TCG GGG ATT TAC ATA GAC AAC GGC AAG GAC 
Ala Val Glu Ala Thr Gin Ser Gly lie Tyr He Asp Asn Gly Lys Asp 
35 40 45 

CAG ACG ATC ATG CAC AGA GTG CTG AGC GAG GAC GAC AAG CTG GAC GTC 
Gin Thr He Met His Arg Val Leu Ser Glu Asp Asp Lys Leu Asp Val 
50 55 60 

TCC TAC GAG ATC CTC GAG CTC CTG GGC ATC GCC GAA CGG CCG ACG CAC 
Ser Tyr Glu lie Leu Glu Phe Leu Gly He Ala Glu Arg Pro Thr His 
65 70 75 80 

CTC ACC AGC CAC CAG CTG TCG CTG AGG AAG TCG GCT CCC AAG TTC CTG 
Leu Ser Sex His Gin Leu Ser Leu Arg Lys Ser Ala Pro Lys Phe Leu 
85 90 95 

CTG GAC GTC TAC CAC CCC ATC ACG GCG GAG GAG GCT CTC AGC GAT CAG 
Leu Asp Val Tyr His Arg He Thr Ala Glu Glu Glr Leu Ser Asp Gin 
100 105 HO 

GAT GAG GAC GAC GAC TAC GAA CGC GGC CAT CGG TCC AGG AGG AGC GCC 
Asp Glu Asp Asp Asp Tyr Glu Arg Gly His Arg Ser Arg Arg Ser Ala 
115 120 125 

GAC CTC GAG GAG GAT GAG GGC GAG CAG CAG AAG AAC CTC ATC ACC GAC 
Asp Leu Glu Glu Asp Glu Gly Glu Gin Gin Lys Asn Phe He Thr Asp 
^ 130 135 140 

CTG GAC AAG CGG GCC ATC GAC GAG AGC GAC ATC ATC ATG ACC TTC CTG 
Leu Asp Lys Arg Ala He Asp Glu Ser Asp He He Met Thr Phe Leu 
145 150 155 160 

AAC AAG CGC CAC CAC AAT GTG GAC GAA CTG CCT CAC GAG CAC CGC CGT 
Asn Lys Arg His His Asn Val Asp Glu Leu Arg His Glu Ws Gly Arg 
165 170 175 

CGC CTG TCG TTC GAC GTC TCC AAC GTG CCC AAC CAC AAC TAC CTG GTG 
Arg leii Trp Phe Asp Val Ser Asn Val Pro Asa Asp Asn Tyr Leu Val 
180 185 190 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 
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ATG GCC GAG CTG CGC ATC TAT GAG AAC GCC AAC GAG GGC AAG TGG CTG 
Het Ala Glu Uu Arg lie Tyr Gin Asn Ala Asn Glu GI7 Lys Trp Leu 
195 200 205 

ACC GCC AAC AGG GAG TTC ACC AlC ACG GTA lAC GCC ATT GGC ACC GGC 
Thr Ala Asn Arg Glu Phe Thr He Thr Val Tyr Ala He Gly Thr Gly 
210 215 220 

ACG CTG GGC CAG CAC ACC ATG GAG CCG CTG TCC TCG GTG AAC ACC ACC 
Thr Leu Gly Gin His Thr Met Glu Pro Leu Ser Ser Val Asn Thr Thr 
225 230 235 240 

GGG GAC TAC GTG GGC TGG TTG GAG CTC AAC GTG ACC GAG GGC CTG CAC 
Gly Asp Tyr Val Gly Trp Leu Glu Leu Asn Val Thr Glu Gly Leu His 
^ ^ ^ 245 250 255 

GAG TGG CTG CTC AAG TCG AAG GAC AAT CAT GGC ATC TAC ATT GGA GCA 
Cltt Trp Leu Val Lys Ser Lys Asp Asn His Gly He Tyr He Gly Ala 
260 265 270 

CAC GCT GTC AAC CGA CCC GAC CGC GAC GTG AAG CTC GAC GAC ATT GGA 
His Ala Val Asn Arg Pro Asp Arg Glu Val Lys Leu Asp Asp He Gly 
275 280 285 

CTG ATC CAC CCC AAG GIG GAC CAC GAG TTC CAG CCC TTC ATG ATC GGC 
Uu He His Arg Lys Val Asp Asp Glu Phe Gin Pro Phe Het He Gly 
290 295 300 

TTC TTC CGC GGA CCG GAG CTG ATC AAG GCG ACG GCC CAC AGC AGC CAC 
Phe Phe Arg Gly Pro C51u Leu He Lys Ala Thr Ala His Ser Ser His 
305 310 315 320 

CAC AGG AGC AAG CGA AGC GCC AGC CAT CCA CGC AAG CGC AAG AAG TCG 
His Arg Ser Lys Arg Ser Ala Ser His Pro Arg Lys Arg Lys Lys Ser 
325 330 335 

GTG TCG CCC AAC AAC GIG CCG CTG CTG GAA CCG ATG GAG AGC ACG CGC 
Val Ser Pro Asn Asn Val Pro Uu Uu Glu Pro Met Glu Ser Thr Arg 
340 345 350 

AGC TGC CAG ATG CAG ACC CTG TAC ATA GAC TTC AAG GAT CTG GGC TGG 
Ser Cys Gin Met Gin Thr Uu Xyr He Asp Phe Lys Asp Leu Gly Trp 
355 360 365 

CAT GAC TGG ATC ATC CCA CCA GAC GGC TAT GCC CCC TTC TAC TCC ACC 
His Asp Trp He He Ala Pro Glu Gly T^r Gly Ala Phe lyr Cys Ser 
370 375 380 

GGC GAG TGC AAT TTC CCG CTC AAT GCG CAC ATG AAC GCC ACG AAC CAT 
Gly Gltt Cys Asn Phe Pro Uu Asn Ala His Met Asn Ala Thr Asn His 
385 390 395 *00 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 
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GCG ATC GTC CAG ACC CTG GTC CAC CTG CTG GAG CCC AAG AAG GTG CCC 124B 
Ala lie Val Gin Thr Leu Val His Leu Leu Glu Pro Lys Lys Val Pro 
405 410 415 

AAG CCC TGC TGC GCT CCG ACC AGG CTG GCA GCA CTA CCC GTT CTG TAC 1296 
Lys Pro Cys Cys Ala Pro Thr Arg Leu Gly Ala Leu Pro Val Leu Tyr 
420 425 430 

CAC CTG AAC GAC GAG AAT GTG AAC CTG AAA AAG TAT AGA AAC ATG ATT 1344 
Bis Leu Asn A^p Glu Asn Val Asn Leu Lys Lys tyr Arg Asn Her lie 
435 440 445 

GTC AAA TCC TGC GGG TGC CAT TGA 1368 
Val Lys Ser Cys Gly Cys His 
450 455 

(2) iB5iJS^2 5<Dmm : 
( i ) lE^IJCDtt^K : 

(A) : 4 5 STS^K 

(B) M : Tsy at 

(D) ktkpv- : um^ 
( i i ) t^^^cDM : m&m 

( X i ) IB^lJCDlBtt : ^mm^2 5 : 

Het Ser Gly Leu Arg Asn Thr Ser Glu Ala Val Ala Val Leu Ala Ser 
15 10 15 

Leu Gly Leu Gly Het Val Leu Leu Her Phe Val Ala Thr Thr Fro Pro 
20 25 30 

Ala Val Glu Ala Thr Gin Ser Gly lie Tyr lie Asp Asn Gly Lys Asp 
35 40 45 

Gin Thr lie Her His Arg Val Leu Ser Glu Asp Asp Lys Leu Asp Val 
50 55 60 

Ser Glu He Leu Glu Phe Leu Gly He Ala Glu Arg Pro Thr His 
65 70 75 80 

Leu Ser Ser His Gin Leu Ser Leu Arg Lys Ser Ala Pro Lys Phe Leu 
85 90 95 

Leu Asp Val Tyr His Arg He Thr Ala Glu Glu Gly Leu Ser Asp Gin 
100 105 110 

Asp Glu Asp Asp Asp Tyr Glu Arg Gly His Arg Ser Arg Arg Ser Ala 
115 120 125 
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Asp Leu Glu Glu Asp Glu Gly Glu Gin Gin Lys Asn Phe lie Thr Asp 
130 135 lAO 

Leu Asp Lys Arg Ala He Asp Glu Ser Asp lie lie Met Thr Phe Leu 
145 150 155 160 

Asn Lys Arg His Els Asn 7al Asp Glu Leu Arg His Glu His Gly Arg 
1S5 170 175 

Arg Leu Trp Phe Asp Val Ser Asn Val Pro Asn Asp Asn Tyz Leu 7al 
180 185 190 

Met Ala Glu Leu Arg lie Tyr Gin Asn Ala Asn Glu Gly Lys Trp Leu 
195 200 205 

Thr Ala Asn Arg Glu Phe Thr He Thr Yal Tyr Ala He Gly Thr Gly 
210 215 220 

Thr Leu Gly Gin His Thr Her Glu Pro Leu Ser Ser Val Asn Thr Thr 
225 230 235 240 

Gly Asp Tyr Val Gly Trp Leu Glu Leu Asn Val Thr Glu Gly Leu His 
245 250 255 

Glu Trp Leu Val Lys Ser Lys Asp Asn His Gly He Tyr He Gly Ala 
2£0 265 270 

His Ala Val Asn Arg Pro Asp Arg Glu Val Lys Leu Asp Asp He Gly 
275 280 285 

Leu He His Arg Lys Val Asp Asp Glu Phe Gin Pro Phe Her He Gly 
290 295 300 

Phe Phe Arg Gly Pro Glu Leu He Lys Ala Thr Ala His Ser Ser His 
305 310 315 320 

His Arg Ser Lya Arg Ser Ala Ser His Pro Arg Lys Arg Lys Lys Ser 
325 330 335 

Val Ser Pro Asn Asn Val Pro Leu Leu Glu Pro Her Glu Ser Thr Arg 
340 345 350 

Ser Cys Gin Her Gin Thr Leu Tyr He Asp Phe Lys Asp Leu Gly Trp 
355 360 365 

His Asp Trp He He Ala Pro Glu Gly TJrr Gly Ala Phe TJrr Cys Ser 
370 375 380 

Gly Glu Cys Asn Phe Pro Leu Asn Ala His Her Asn Ala Thr Asn His 
385 390 395 400 

Ala He Val Gin Thr Leu Val His Leu Leu Glu Pro Lys Lys Val Pro 
405 410 415 



Lvs Pro Cys Cys Ala Pro Thr Arg Uu Gly Ala Leu Pro Val Leu Tyr 
420 425 *30 

His Uu Asn Asp Glu Asn Val Asn Uu Lys Lys Tyr Arg Asn Her He 
435 440 445 

Val Lys Ser Cys Gly pys His 
450 455 



(2) iB9JS-^2 6(DWfB 
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( i ) iS?iJ(7)ttt^ : 

(A) : 1 0475/^ 

(B) M : T^y m " " 

(c) m<Dm : -^m 

(D) K7KPv-:EmJK 

( i i ) 'A^<Dm : m&n 

( i X ) iff m : 

(A) ^my^- : 

(B) SPiiL : 1 . . 10 4 

(D) fte(Dtf ^ : /MsH= "BMP3" 
(x i ) iB5>JOlH«t : Wimm^Z 6 : 

Cys Ala Arg Arg Tyr Leu Lys V«l Asp The Ala Asp lie Cly Tp Ser 
1 5 10 15 

Glu Trp lie He Ser Pro Lys Ser Phe Aip Ala Tyr Tr^ Cys Ser Gly 
20 25 

Ala Cys Gin Phe Pro Ke« Pro Lys Ser Lett Lys Pro Ser Asn His Ala 
35 «0 «5 

thr lie Gin Ser lie Val Ala Arg Ala Val Cly Val Val Pro Gly lie 
50 55 60 

Pro Glu Pro Cys Cys Val Pro Glu Lys Het Ser Ser Leu Ser He Leu 
65 70 75 80 

Phe Phe Asp Glu Asn Lys Asn Val Val Uu Lys Val Tyr Pro Asn Ket 
85 90 °5 

Thr Val Ser Cys Ala Cys Arg 
100 

(2) le^iJS-^ 2 7 0W$g : 



( i ) @E5iJa)1±t^ : 

(A) : 1 O 2T5/^ 

(B) m : 75.ym 

(c) m<D^ : -:^m 

(D ) KtHo V- : E^tfe 
( i i ) ^^^<7)M : ^fiR 
( V i ) : 



(109) 
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(A) : Tt-x^+j-ex^x 
( i X ) : 

(A) ^ny^- : m&n 

(B) SPii : 1 . . 10 2 

(D) iteOlt^ : /•WiH= "BMP 5" 

(x i ) mmmim -. mm^z i ■. 

Cys lys Lys His Glu Leu Tyx Val Ser Phe Arg Asp leu Gly Trp Gin 
15 10 IS 

Asp Trp lie lie Ala Pro Glu Gly Tyr Ala Ala Pbe Tyr Cys Asp Gly 
20 25 30 

Glu Cys Ser Fbe Pro Leu Asn Ala His Het Asn Ala Thr Asn Els Ala 
35 *0 45 

lie Val Gla Thr leu Val His Leu Het Phe Pro Asp His Val Pro Lys 
50 55 60 

Pro Cys Cys Ala Pro Thr Lys Leu Asn Ala lie Ser Val Leu Tyr Phe 
63 70 75 80 

Asp Asp Ser Ser Asn Val He Leu Lys Lys lyr Azg Asn Met Val Val 
85 90 95 

Arg Ser Cys Gly Cys Bis 
100 

(2) iE5lJ#-^2 SCDtf^ : 
( i ) iB?lJ(7)!±tfe : 

(A) 3:^ : 1 O 2T5>'^ 

(B) m : 75/^ 

(c) mom : 

(D) hT^Pv— : ilMtfe 
( i i ) 'A'f-Om. : MSK 

(v i ) a* : 
(A) : 7^x^-9■ex>x 



( i X ) ^m: 

(A) : m&m. 

(B) SUiit : 1 . . 10 2 

(D) flfeCDlffg : /m5= "BMP 6" 



(110) 
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( X i ) mwsim : wimm^z q ■. 

Cvs Arz Lys His Glu Uu tyr 7al Ser Phe Gla Asp U\x GI7 Trp Gin 
15 10 15 

. _^ „^ „ _^ _ _ _ ^_ _____ jj-^-^^ Asn Tfr^ Cys Aip Gly 

*^ 20 25 30 

Glu Cts Ser Phe Pro Leu Asn Ala His Met Asn Al» Thr Asn His Ala 
35 40 *5 

lie Tal Gin Thr Leu Val His Leu Het Asn Pro Glu Tyr Val Pro Lys 
50 55 60 

Pro Cys Cys Ala Pro Thr Lys Uu Asn Ala He Ser Tal Leu Tyr Phe 
65 70 75 BO 

Asp Asp Asn Ser Asn Val He Leu Lys Lys Tyr Arg Trp Het 7al Val 
•^85 90 95 

Arg Ala Cys Gly Cys His 
100 

(2) iB5lJ#-^2 QOtffB : 

( i ) mw^^ : 

(A) : 1 o zrsy ^ 

(B) m : Tz^m. 

(D) h7HPi>- : Kfitfe 

( i i ) ^i'^ajM : mmn 

(A) : m&m. 

(B) g|Ji4 : 1 . . 10 2 

( D) f&rolf ^ : /^ISI= O P X 

( X i ) ie?iJ<D|S« : iB5iJ#^2 9 : 

Cys Zaa laa His Glu Leu Tyr Val Xaa Phe Xaa Asp Leu Gly Trp laa 
1 5 10 15 



(Ill) 
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Asp Trp Zaa He Ala Pro 
20 



Zaa Gly Tyr Zaa Ala Tyr Tyr Cys Gin Gly 
25 30 



Glu Cys Xaa Phe ?ro Leu 



35 



Xaa Ser Xaa Her Asn Ala Thr Asn His Ala 
40 45 



lie Zaa Gin Zaa leu Val 



Bis Zaa Zaa Zaa Pro Zaa Zaa Tal Pro Lys 

55 60 



Xaa Cys Cys Ala Fro Thr 
65 70 



Xaa Leu Xaa Ala Xaa Ser Tal Leu Tyr Zaa 
75 80 




Zaa Leu Zaa Lys Zaa Arg Asn Hec Val Tal 
90 95 



Xaa Ala Cys Gly Cys His 
100 



(2) mmm^3 o<omn 

( i ) iB9IJ(Dtt^* : 

(A) : 9 7TS/^ 

(B) M : 1^ 

(C) m(D^ : 

(D) h7HPi>- : iStitIc 

( i i ) ^^<om : Wi&m 

(i x) 

(A) ^wx^— : m&m 

(B) gPii : 1 . . 9 7 

(D) m<Dmn : /^llll = -^iH?iJ5 

/mB=#x a a it^^'e^mmiz. mmmizmM^titz. i oia 
(x i ) mm<Ds&m M&mm^s o : 

(xi) SEQUQICE OESCEIPTZON* SEQ ZD HO: 30: 

Leu Xaa Xaa Xaa Phe Xaa Xaa Xaa Gly Irp Zaa Zaa Trp Xaa Xaa Xaa 

15 10 15 

Pro Zaa Zaa Zaa Zaa Ala Zaa Tyr Cys Zaa Gly Xaa Cys Xaa Zaa Pro 



20 



25 



30 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn His Ala Xaa Xaa Xaa Xaa Xaa 
35 40 45 



Xaa Zaa Xaa Zaa Zaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys Cys Xaa Pro 
50 55 60 
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Xaa Xaa Xaa Zaa Xaa Zaa Zaa Zaa Leu Zaa Zaa Zaa Zaa Zaa Zaa Zaa 
65 70 75 80 



Val Zaa Leu Zaa Zaa Zaa Zaa Zaa Het Zaa Val Zaa Zaa Cys Zaa Cys 
85 90 95 



Zaa 



(2) iB5i]S-^3 1 (Ditffi : 
( i ) IB^iJCDtttfe : 

(A) : 1 O 2TSy ^ 

(B) m : T^ym 
(c) rnowL : -*m 
(D) ktkpv- : mmik 

( i i ) 5J^^(DM : m&m 

(A) igf^;/:^- : 

(B) g|5<4 : 1 . . 10 2 

(D) ^(Dmm : ymm=-m^m6 

(x i ) m\\(Dtm : iB9iJS-^3 1 : 



cys Zaa Zaa Zaa Zaa Leu Zaa Xaa Zaa Phe Zaa Zaa Xaa 
15 10 



Gly Trp Zaa 
15 



Zaa Trp Zaa Zaa Zaa Pro Zaa Zaa Zaa Zaa Ala Zaa tyr 

20 25 



Cys Zaa Gly 
30 



Zaa Cys Zaa Zaa Pro Zaa Xaa Xaa Xaa Xaa Xaa Zaa. Xaa 
35 40 45 



Asn His Ala 



Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa Zaa 

50 55 60 



Zaa Zaa Zaa 



Zaa Cys Cys Zaa Pro Zaa Xaa Zaa Zaa Zaa Zaa Zaa Zaa 
65 70 75 



Leu Zaa Zaa 
80 



Zaa Zaa Zaa Zaa Zaa Val Zaa Leu Zaa Zaa Zaa Zaa Zaa 
85 90 



Het Zaa Val 
95 



Zaa Zaa Cys Zaa Cys Zaa 
100 
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( i ) iB5iJ(Dti4* : 

(A) : 1 2 4 7^»>Pi 

(B) M : - 

(c) moiBL : -^m 

(D) hTKPi^- : Ifimtft 

( i i ) ^^(DM. : c D N A 

( V i ) 6* : 

(A) : 7fx^-9-ex>X 

(F) mmm m 

( i X ) 

(A) : CDS 

(B) SPii : 8 4. . 119 9 

( D) ^(DW$g : /M!^= "G D F - 1 " 

/#gB=* GDF-1 CDNA" 
( X i ) iS5iJ(DlBtt : @H5lJ»-^3 2 : 

GGGGACACCG GCCCCGCCCT CAGCCCACTG GTCCCGGGCC {^CCGCGGACC CTGCGCACTC 60 

TCTGGTCATC GCCTGGGAGG AAG ATG CCA CCC CCG CAG CAA OCT CCC IGC 110 

Het Pro Pro Pro Gin Gin Gly Pro Cys 
I 3 





:rrG acc cgc gcc ccc gtg ccc cca ggc cca gcc gcc 

Leu Ibr Arg Ala Pro Val Pro Pro Gly Pro Ala Ala 
30 35 

ECT CIA GGA CTG cgc GAT GAG CCC CAG GGT GCC CCC 
Ala Leu Gly Leu Arg Asp Glu Pro Gin Gly Ala Pro 
45 50 

GTT CCC CCG CTC ATG TOG CGC CTG TTT CGA CGC CCG 
Val Pro Pro Val Met Trp Arg Leu Phe Arg Arg Arg 
60 65 

ACC AGG TCT GGC TCG CGG CGG ACG TCC CCA GGG GTC 
Thr Arg Ser Gly Ser Arg Arg Thr Ser Pro Gly Val 
75 80 85 

TCC CAC GTG GAG GAG CTG GGG GTC GCC GGA AAC ATC 
Cys Hl« Val Glu Glu Leu Gly Val Ala Gly Asn He 
90 95 100 



CCC 
Pro 


TCG 
Ser 


CTG 
Leu 


CCC 
Pro 
25 


156 


GCC 
iJ.a 


CTG 
Leu 


CTC 
Leu 
40 


CAG 
Gin 


206 


AGG 
Arg 


CTC 
Leu 
55 


CGG 
Arg 


CCG 
Pro 


254 


GAC 
Asp 
70 


CCC 
Pro 


CAG 
Gin 


GAG 
Glu 


302 


ACC 
Tlir 


CTG 
Leu 


CAA 
Gla 


CCG 
Pro 


350 


GTG 
Val 


CGC 
Arg 


CAC 
Bis 


ATC 
Ue 


398 
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CCC QkC CGC GGt GCG CCC ACC CGG GCC TCG GAG CCT GTC TCG GCC GCG 4A6 
Pro Asp Arg Gly Ala Pro Thr Arg Ala Set Glu Pro Val Scr Ala Ala 
110 115 120 

GGG CAT TGC CCT GAG TGG ACA GTC GTC TTC GAC CTG TCG GCT GTG GAA 494 
Gly His Cys Pro Gla Trp Thr Val Val Phe Asp Uu Ser Ala Val Glu 
125 130 135 

CCC GCT GAG CGC CCG AGC CGG GCC CGC CTG GAG CTG CGT TTC GCG GCG 542 
Pro Ala Glu Arg Pro Ser Arg Ala Arg Leu Glu Leu Arg Phe Ala Ala 
140 145 150 

GCG GCG GCG GCA GCC CCG GAG GGC GGC TGG GAG CTG AGC CTG GCG CAA 590 
Ala Ala Ala Ala Ala Pro Glu Gly Gly Trp Glu Leu Ser Val Ala Gin 
155 160 165 

GCG GGC CAG GGC GCG GGC GCG GAC CCC GGG CCG GTG CTG CTC CGC CAG 638 
Ala Gly Gin Gly Ala Gly Ala Asp Pro Gly Pro Val Leu Leu Arg Gin 
170 175 180 185 

TIG CTC CCC CCC CTC GGG CCG CCA GTG CGC GCG GAG CTG CTG GGC GCC 686 
Leu Val Pro Ala Leu Gly Pro Pro Val Arg Ala Glu Leu Leu Gly Ala 
190 195 200 

GCT TGG GCT CCC AAC GCC TCA TGG CCG CGC AGC CTC CGC CTG GCG CTG 734 
Ala Trp Ala Arg Asn Ala Ser Trp Pro Arg Ser Leu Arg Leu Ala Leu 
205 210 215 

GCG CXA CCC CCC CCG CCC CCT GCC CCC TGC GCG CGC CTG GCC GAG GCC 782 
Ala Leu Arg Pro Arg Ala Pro Ala Ala Cys Ala Arg Leu AJ.a Glu Ala 
220 225 230 

TCG CTG CTG CTG GTG ACC CTC GAC CCG CGC CTG TGC CAC CCC CTC GCC 830 
Ser Leu Leu Uu Val Thr Leu Asp Pro Arg Leu Cys His Pro Leu Ala 
235 240 245 

CCG CCG CGG CGC GAC GCC GAA CCC GTG TTG GGC GGC GGC CCC GGG GGC 878 
Arg Pro Arg Arg Asp Ala Glu Pro Val Leu Gly Gly Gly Pro Gly Gly 
250 » * *- 255 260 265 

CCT TCr CCC GCC CGG CGG CTG XAC CTG AGC TTC CGC GAG GTG GGC TGG 926 
Ala Cys Arg Ala Arg Arg Leu Tyx Val Ser Phe Arg Glu Val Gly Trp 
270 275 280 

CAC CGC TGG GTC ATC GCG CCG CGC GGC TTC CTG GCC AAC TAC TGC CAC 974 
Bis Arg Trp Val lie Ala Pro Arg Gly Phe Leu Ala Asn T^ Cys Gin 
285 290 295 

CGT CAG TGC GCC CTG CCC GTC GCG CTG TCG CGC TCC GGG GGG CCG CCG 1022 
Cly Gin Cys Ala Leu Pro Val Ala Leu Ser Gly Ser Gly Gly Pro Pro 
300 305 310 
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GCG CTC AAC CAC GCT GTG CTG CGC GCG CTC ATG CAC GCG GCC GCC CCG 1070 
Ala Uu Asn His Ala Val Leu Arg Ala Leu llet His Ala Ala Ala Pro 
315 320 325 

GGA CCC GCC GAC CTG CCC TGC tCC GTG CCC GCG CGC CTG TCG CCC ATC 1118 
Cly Ala Ala Asp Lfiu Pro Cys Cys Val Pro Ala Arg Leu Ser Pro lie 
330 335 340 345 

TCC CTG CTC TIC TTT GAC AAC ACC GAC AAC GTG GTG CTG CGG CAG TAT 1166 
Ser Val Leu Phe Phe Asp Asn Ser Asp Asa Val Val Leu Arg Gin Tyr 
350 355 360 

GAG GAC ATG CTC GTG CAC GAC TCC GGC TGC CGC TAACCCGGGG CGGGCAGGGA 1219 
Clu Asp Hec Val Val Asp Glu Cys Gly Cys Arg 
365 370 

CCCGGGCCCA ACAATAAATG CCGCGTGG 1247 



(2) iB5im-^3 3(DW« : 
( i ) IH^iJCDtit^ : 

(A) : 3 7 ZTZyM 

(B) M : Tsy it 

(D) h;KPv- : i£M4* 

( i i ) ^^<Dm : m^m 

(x i ) ^mmzm : mmm^3 3 : 

Met: Pro Pro Pro Gin Gin Gly Pro Cys Cly His His Leu Leu Leu Leu 
15 10 15 

Leu Ala Leu Leu Leu Pro Ser Leu Pro Leu Thr Arg Ala Pro Val Pro 
20 25 30 

Pro Gly Pro Ala Ala Ala Leu Leu Gin Ala Leu Gly Leu Arg Asp Glu 
35 40 45 

Pro Gin Gly Ala Pro Arg Uu Arg Pro Val Pro Pro Val Het Trp Arg 
50 55 60 

Leu Phe Arg Arg Arg Asp Pro Gin Glu Thr Arg Ser Cly Ser Arg Arg 
65 70 75 80 

Thr Ser Pro Gly Val Thr Leu Gin Pro Cys His Val Clu Glu Leu Gly 
85 90 S5 

Val Ala dy Asn He Val Arg His lie Pro Asp Arg Cly Ala Pro Thr 
100 105 110 

Arg Ala Ser Glu Pro Val Ser Ala Ala Gly His Cys Pro Glu Trp Thr 
115 120 125 
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Val Val ?he Asp Leu Ser Ala Yal Glu Pro Ala Glu Axg Pro Ser Arg 
130 135 140 

Ala Arg Leu Glu Leu Arg Phe Ala Ala Ala Ala Ala Ala Ala Pro Glu 
145 130 155 160 

Gly Gly Trp Glu Leu Ser Val Ala Gin Ala Gly Gin GI7 Ala GI7 Ala 
165 170 175 

Asp Pro Gly Pro Val Leu Leu Arg Gin Leu Val Pro Ala Leu Gly Pro 
180 ld5 190 

Pro Val Arg Ala Glu Leu Leu Gly Ala Ala Trp Ala Arg Asn Ala Ser 

195 200 205 

Trp Pro Arg Ser Leu Arg Leu Ala Leu Ala Leu Arg Pro Arg Ala Pro 
210 215 220 

Ala Ala Cys Ala Arg Leu Ala Glu Ala Ser Leu Leu Leu Val Thr Leu 
225 230 235 240 

Asp Pro Arg Leu Cys Els Pro Leu Ala Arg Pro Arg Arg Asp Ala Glu 
245 250 255 

Pro Val Leu Gly Gly Gly Pro Gly Gly Ala Cys Arg Ala Arg Arg Leu 
260 265 270 

Tyr Val Ser Phe Arg Glu Val Gly Trp His Arg Trp Val He Ala Pro 
275 280 285 

Arg Gly Phe Leu Ala Asn Tyr Cys Gin Gly Gin Cys Ala Leu Pro Val 
290 295 300 

Ala Leu Ser Gly Ser Gly Gly Pro Pro Ala Leu Asn His Ala Val Leu 
305 310 315 320 

Arg Ala Leu Met His Ala Ala Ala Pro Gly Ala Ala Asp Leu Pro Cys 

325 330 335 

Cys Val Pro Ala Arg Leu Ser Fro He Ser Val Leu Phe Phe Asp Asn 
340 345 350 

Ser Asp Asn Val Val Leu Arg Gin Tyr Glu Asp Met Val Val Asp Glu 
355 360 365 

cys Gly Cys Arg 
370 
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[^tliB] 1 9 9 4^9^ 1 5 H 

m<-^tzm±X'^Hit^mirM. mumx-^^o L*^L^^7!)<t>. A^)^i:y:^L^^ 

ai^aiM^PjBS# W0 8 8/0 0 205 C^^t*. I*. $X#fcd:i; 

®#<DBfi6^si#-r-5> zti}<xt^^m<o^mm%W}^m^m<D c □ n aibjij^ 

r?^^LrL>-5)o C:tt^(7)3^a)gSM. BMP-1. BMP-2^^;^I (BM 
P-2) . BMP-2'J7^XII (BMP-4) K-f-S^^^A^t ;Ri;'t7 

vcD^3K^'i'3f^'J-ANt>^^$tLt-o BMP-a^a-K-T'S^^iiOva)^ 

]K^-r :?7'J— A^t>^§t$HfCo W0 8 8/0 O 2 O 5I*> 4^@<Z>^SMC7)#>!7 

$BlCn^$ti-TL>^T^-^TMi. iWgi^F*l<fc?ia^^;^t hBMP - 1 A^^-v h»K 
<i:;l^L. -t»->-'^X<!: Ut^^- (1983). Proc. Natl. Acad. S 
ci. USA. 80:65 9 1- 6595. (Oyj^Z^-oX in v i v o Tf 

^mL. ^^mmw<Dmj$.^mm-r^(Dt:^.Lxi^^o 

@|!^mM^MS#W0 9 0/1 00 1 7^ {n-^J-y. l::®^^w^ 
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flSifl?l@^ (PDL-cTX) A^Tja^^tiTfc'-J. cHi*Ax*j^iii±-e®j^^ 

^mfii^<D^Witmm^mmT^:iti3mmLxi^^o m.-ox, wo9o/i oo 
17 1* PDL-CTX it-w&^i^itmmmm(Dn±i^mmx^^-5!f^^^yrim l 

. PDL-CTXj§5«(caS^$*tfc*ifla^e?S^lJ:s S#CD®I3S#L, t(D'^ 
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(c) mmmm^Jh^tzmmiz^mm^^m^^o 

1 2. ffiJ^Js<tl8^■r'5>3m^ii«^ffl$^l^*:^^^T'^UT<DX^•>3f;t»^b^c-i>:^;^ 
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18. ^^^;u:7:i-y>;^SI;mJtA^. Sitj2 5 // gJiiTTfe-Slf^^i 4ie«a):^ 

.mL<itnm^ \n vivo T-<sji-r*m*i^^^iii?Liii!fef=s-^-r^ 

Zt(Cj:y^SJmmi-m$&^H*lf*I11 , 4. 5. 9. fe-5>l^l*1 2s5ita):^ 

2 1. lIi?Li)!l!|^3fl)*Ja^^a^(D4i^w*|Jfe'5t^li^l^^sii•r'Sm!^T%^J^^ 

2 3. SiS^;^:7;i-y>7!)«l^8$fflB&»Ml::Sjl=^^^^*^'rL^^I»^II2 1 1B«c(7)^afi£!^ 
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O 

2 5. ^^^afiE!^3!)<ii;iteJt5§5ai3!)^t>'tj:-5is*^2 1 ^momj&^o 

2 6. ^^^;U:7:i-^>;t»<->Pf(D7K'J^:^5^ KA^^>^i:-5 2a^*S^»T'. 

(a) iB?iJ^#-^ 5 (D?i* 3 8-1 39(DtKOP-1 (D C^(D 7 ®(D vXt^ 

( b ) IBfUaS-^ 3 1 , -^SfiJij 6 X^^^Hx^mm ; ^ L < (* 

( c ) IBJIJSS-^ 1 6 <D^ <7 ly-tf- K 1 O 3 6 - 1 3 4 1 V^^t^^ DNA 

mmtm.^tj:^n-Tt^y\'< zf*) ^>(Xi-^i^m\z^ y zi— K$ni>iBfiJo 

9(Dt hop - 1 CDC5l?(7)7<i<D:>X^-r > -f ><!:CJ/''^f < .t^i.S 0%a)4SI^ 
14 ^ ^ W f -S IB 51J 3^)^ Jjf -5 It ^ Jl 2 6 IB « (D m J5£ o 

2 8. ^i^^^u:?:*-^^^?^';^^^^ f(D7 5.ymMWmmmm^5<om^3 a 

-139(DthOP-1 (7>C5|5(7)7fi(7)e^;^T--f> K.?t -<>«!: 6 0%iU±(7) 

2 9. ^i^^;u:7;i-y>7K'J^:^^ K<7)T5y^iB9i]*<iB9ija#-^5a>?^S3 s 

-139(DthOP-1 a>C5t5ixX7"-<> hV-f^.!: 6 5 96J5l±(D7' 5 y ^1^— 
m.^^5<Dm&3 8- 1 3 9<Dt: hOP- 1 (DC5SvX^-<> hV-f >fcc);U^^ 

3 1. ^K^;u:7;i-y>7t<'J^:^f^ KOTS/^A^. opx. mmm^ZQX- 
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3 4. mm=E)uy7t-^i^i3<. mmmm^^ 6(d^^7 u^i-^ ki 3 e- 1 9 2. ^ 
L< i±iB?ijas#2 o^^i-j? u:^-^ Ki 5 7-2 1 1 omm^^-T ^^^Mtm^ 
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4 4. ^|g^;U7';i-y>*<-M(D;K'J^:^^ K*^P>^j:'5 2St*:MeK-r% ^^<D 
T5>'^iB5a/)^UtTcDt(7)A>t>^i:'5=ta)-X?fc'&l*^^3 8. 3 9. 4 0. 4 1 . 
4 2. fe-SL>l±4 3sH®lCj:-S^ffl : 

(a) @H5IJS#-^5a5liS3 8-1 3 90)t hOP- 1 (D C^(D 7 ^(Di/X-r 

(b) iB5iJaS-^3 1 . — ^IB^iJeT'ift^^ti'SiE^iJ : ^L<(* 

(c) IB^JM-^I 6(7):>?'J7 Kl 0 3 6 - 1 3 4 1 ■Ctt^^n'S D N A 
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1. nn Claim* Nox„- X 

because they leiaic lo sub ject muter not required to be searched by ihii Aathority, namely: 

REMARK: Although claims 1-34,52-54,58 and 68-7S(partly) are directed to a 

method of treatment of the human body the search hR% been carried out and 
based on the alleged effects of the coaposltlon. 

2. rn Claims Nosj 

because they relale to paits of the international application that do not comply with ihe prescribed rcquoremcncs to suca 
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3. I I Claims Now . * » i ^ \ 
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searchable claims. 
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